
EPA Region 5 Records Ctr.

279321

Friday
December 14, 1990

Part II

Environmental
Protection Agency
40 CFR Part 300
Hazard flanking System; Final Rule



12-14-90
VOL55 No. 241 Friday

December 14, 1990

Book 2

United States
Government
Printing Office
SUPERINTENDENT
OF DOCUMENTS
wmmglon. DC 2O402

SECOND CLASS NEWSPAPER
PoMagc md Fttt P*d

US GooenmntPnntngOttce
(ISSN 0097-S326I

OFFKWL BUSINESS
me. $300



51S» fdhni «M>«W / Vol 55. No. Ml. / Friday. December 14. 1990 I Rates and

t at «te*. Tfce MRS is the
r —~j «* "•*f*"

site it to be incMed oo t

t of Kama) Action
i Initial Coxiboot)

Anatvxuafthcti

is a cnaaal part of
to
art pot

ofactal
.(Eadi

NH.ua State

OB D. FcdcnbM tapficabans

id the
EniiiuumeuUJ

Act (CBRCLAI (42 US.C. 98O1 et ceo.).
r called the Siajerhaid. in

i the ilnigiii posed by

itaflunaiits. and
Tn ••jlraM nl irrlioB

MS(*KA) of CEKOA and Bxecntive
Order 1231* (4* FH 422ST. ABfBCt A
1M1). the U .̂ EniiiuuiBuiUl ProBxtiOB
A^acy (BPA) trrised the NatioBal OB
aad HantdoM S*hstances PofltfioB
fiBitiaBiiii j rim rrrrr). m rnr iian

oa SepteBdier IB. IMS (SO
FS S7KM). Novevber A IMS (50 PR
<7912\ and Man* 8, 1MO (55 FK

IBB nlitiw QQ^W of risk to

I a* SARA, stated tbe «ab«t«ntnre
iHRSwrmoos

OMldbei

pncedves for icspooding to relciuu or
potential rdeue of hazardous

Sedkm 10SC«XA) ofCEBCLA (BOW
lecbon 10SUM »)<*)) r*qtms EPA to

aad prante* * " * ritaD be based «•«• Be
daoeer to pobfic health «r

torthtearini
I to HM ***** pooibfe lac

I mk. a« hvanl potmui of tfa*

tire

To meet (bis reqmnment and help set
phoribes, EPA adopted tbe Hazard
lUnkiBC System (HRS) as appendix A to
die NCP (47 FR 31180, July 16.1982). The
HRS is a scoring system used to assess
tbe relative threat associated with •
actual or potential releases of hazardous

Sectioa 305(4(2)

keatti risks

specifies that

ted with actual or
ofsorface

oaten ased for lecifcalioo or drinking



Federal Reyrter / VoL 55. Na. 241. / Friday. December 14. 1800 / Rales and Regulations 51533

w;»ter and that Ink asmment should
talke into account die potential migration
of any hazardous substance through'
surface watet to downstream sources of
drinking water.

SARA added two criteria ior
evaluating sites aider section
!05(aJW(A): Actual or potential
contamination of the ambient air and
threats through toe huiMn food chainr-ln
addition. CERCLA section 118, added by
SARA, requires EPA to give a high
priority to faculties where the release of
hazardous substances has resulted m
thtt closing of drinking water wefls or
has contaminated a principal drinking
water supply. Finally, CERCLA section
lii, added by SARA, requires revisions
to the HRS to address facilities that
contain substantial volumes of wastes
specified in section 3001(b)(3KA)(i) of
the Solid Waste Disposal Act.
commonly referred to as the Resource
Conservation and Recovery Act
(RCRAL These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission control wastes
generated primarily own the
combustion of coal or other fossil fuels.
Specifically, section 125 requires EPA to
revise die HRS to assure the appropriate
consideration of each of die following
site-specific characteristics of such
facilities:

«• The quantity, toxicity, and
. concentrations of hazardous
constituents that are present in such
waste and a comparison with other
wastes;

«• The extent of,'and potential for.
release of such hazardous constituents
into die environment; and

* The degree of risk to human health
and the environment posed by such
constituents.

EPA published an advance notice of
proposed rulemaking (ANPRM) on April
9,1.987 (52 FR 11513). announcing its
intention to revise the HRS and '
requesting comments on a number of
issues. After a comprehensive review of
the original HRS, including
consideration cf alternative models and
T-cience Advisory Board review. EPA
'published a notice of proposed
rulunaldng (NPRM) for HRS revisions
on December 23.1988 (53 FR 51982). The
NPRM contains a detailed preamble,
which should be consulted for a more
extensive discussion of CERCLA, SARA,
the HRS. and the proposed changes to
the HRS.

Today, EPA is publishing the revised
HRS. which will supersede the HRS
previously in effect as appendix A to the
NCP. CERCLA section M)5(c)(l) states
that the revised HRS shall be applied to
any site newly listed on the.NPL after its
effective date; as specified in section

105(cK3), sites scored wi'h the original
HSS prior to that effective date need not
be reevafoated.

The HRS is a scoring system based on
factor* giouped into three factor
categories. The factor categories are
multiplied y*^ tfc^n normalized to 100
points to obtain a pathway score (e*.
the ground water migration pathway

" " I HRS scon is obtained
itfasny scares using

score). The final 1
by combsmng the pi
a root-neen-square method. The
proposed HRS revised every {actor to
some extent A few factors were
replaced, and several new factors were
added. The ms)or proposed changes
included:

(1) Consideration of potential as well
as actual releases to air;

(2) Addition of mobility factors:
(3) Addition of dilution and d'y*^nn»

weightings for the water migration
pathways and modification of distarra
weighting ia the ah- migration pathway;

(4) Revisions to the toxicity factor
(5) Additions to the list of covered

sensitive environments;
(6) Addition of human food chain and

recreation threats to the surface water
migration pathway;

(7) Revision of the hazardous waste
quantity factor to allow a tiered
approach;

(8) Addition of health-based
benchmarks for evaluating population
factors end ecological-based
benchmarks for evaluating sensitive
environments;-

(9) Addition of factors for evaluating
the maximally exposed individual: and

(10) Inclusion of a new onsite
exposure pathway.

EPA conducted a field test of the
proposed HRS to assess the feasibility
of implementing the proposed HRS
factors, to determine resources required
for specific tasks, to assess the
availability of information needed for
evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
nationwide. The-sites were selected
either because work was already
planned at the site or because the sites
had specific features EPA wanted to test
using the proposed revisions to the HRS.
The major results of die field test were
summarized on September 14,1969 (54
FR 37949). when the field test report was
made available for public review and
comment

IL Overview of die Final Rule

The rule being promulgated today
incorporates substantial changes to
revisions proposed is December 1986.
EPA has changed the rule for three
reasons: (1) To respond to the general

comment submitted by many
commenters that the factor categories
and pathxrays need to be consistent
with each other. (2) to respond to
specific recommendations made by
commenters; and (3) to respond to
problems identified during the geld test
and discussed hi the field test report
Major changes affecting multiple
pathways include:

• Multiplication of hazardous waste
' factor, tuxkuty. and other

ste characteristics tactors;
• Uncapping of population factors

(Le^ no mint is placed on maximum
vafae):

• Revised criteria for establishing aa
observed release

• Capping of potential to release at a
valueless titan observed release;

• Revision of the toxicity evaluation
to select carcinogenic and non-cancer
chronic value* in preference to acute
toxkaty values;

• Elimination of Level III
concentrations and extension of
weighting based on levels of exposure to
nearest individual (well/intake; formerly
maximally exposed individual) factors;

• Modification of the weights
assigned to Level I and Level n
concentrations:

• Revisions to the benchmarks used
and methods for determining
exceedaace of benchmarks;

• Use of ranges to assign values for
potentially exposed populations;

• Inclusion of factors assessing
exposures of the nearest individual in
all pathways;

• Revisions to distance and dilution
weights-in all pathways except graced
water migration; -

• Replacement of the use factors with
less heavily weighted resources factors;

• Evaluation of wetlands based on
size or surface water frontage; and

• Specific instructions for the
evaluation of radknuicUdes at
radioactive waste sites and sites with
radioactive and other hazardous
substances wastes.

The major changes in the ground
water migration pathway include:

• Replacement of depth to aquifer/
hydraulic conductivity and sorptive
capacity factors with travel time and

. depth to aquifer factors: and
• Revision of the mobility factor,

including consideration of distribution
coefficients.

In the surface water migration
pathways, the major changes include:

• Elimination of the separate
recreational use threat

• .Addition of a ground water to
surface water pomponent
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. figure 1

Ground Water Migration Pathway

ORIGINAL HRS

Likelihood of Release X Waste Characteristics X Targets

Observed Release
or

Route Characteristics
Depth to Aquifer of

Concern
Net Precipitation
Permeability of

Unsatnrated Zone
Physical State
Containment

Toxitity/Persistence
^Hazardous Waste Quantity

Ground Water Use
Distance to Nearest Well/

Population Served

FINALHRS

likelihood of Release X Waste Characteristics

Observed Release
or

Potential to Release
Containment
Net Precipitation
Depth to Aquifer
Travel Time

Toxicity/Mobility
Hazardous Waste Qoandty

Targets

Nearest Wefl
Population
Resources
Wellhead Protection Area



Figure 2

Surface Water Migration Pathway
8

ORIGINAL HRS

Likelihood of Rd«a«e X
Observed Release

or
Route Characteristics

Facility Slope/Intervening
Terrain

1-Year, 24-Hour Rainfall
Distance to Nearest Surface

Water
Physical State
Containment

CtMrtcierifiict
ToxlcUy/Persistence
Hazardoui Waste Quantity

Targtta
Surface Water Uae
Distance to Sensitive Environment
Population Served/Distance to

Nearest Intake Downstream

i



Figure 2

Surface Water Migration Pathway (continued)
FINAL HRS
Likelihood of Release:

Overland Flow/Flood Component

Observed Release
or

Potential to Release

By Overland Row
Containment
Runoff •
Distance to Surface

Water
By Flood

Containment
Flood Frequency

or
Likelihood of Release:
Ground Water to Surface
Water Component

Observed Release
or

Potential to Release
Containment
Net Precipitation
Depth to Aquifer
Travel Time

Drinking Water Threat

Waste Characteristics x Targets
Toxicity/Mobil^/Persistence Nearest Intake
Hazardous Waste Quantity Population

Resources
I

Human Food Chain Threat

Waste Characteristics x Targets
Toxicity/Mobility1/ Food Chain Individual
Persistencc/Bioaccumulation Population

Hazardous Waste Quantity

Environmental Threat

Waste Characteristics x Targets
Ecosystem Toxicity/Mobility V Sensitive Environments

Persistehce/Bioaccumulation
Hazardous Waste Quantity

1 Mobility is only applicable to the Ground Water to Surface Water
Component.
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Soil Exposure Pathway1

FINAL HRS

Toxkaty Resides fafividoal
Haiantous Wane Quality Resida

Wodoccs

Itf^AwAftH Bfcn •. i • i* *w^ AittMiitf mpaaooo inreM

oTExpotare X Waste Characteristics X

Anuui»Mti«/Af<TvriNfiiy Toncky PbpuIaacnWidDa INGIe
Area of CbMiPiJnmmi Htzankxts Waste Quantity Nearty latfividaal

'New pathway
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Hgure4

Air Migration Pathway

ORIGINAL HRS

Likelihood of Release

Observed Release

Waste Characteristics X Targets

Reactivity and Incompatibility Population Within 4-Mfle
Tenacity Radios
Hazardous Waste Qnantity Distance to Sensitive

Environment
LandUse

FINAL HRS

Likefihood of Release X

Observed Release
or

Potential to Release

Gas .
Gas Containment
Gas Source Type
Gas Migration Potential

ParticulatB

Waste Characteristics

Toxicity/Mobility .
Hazaidous Waste Quantity

Paniculate Source Type
Particulate Migration
Potential

Targets

Nearest Individual
Population
jCcsourccs
Sensitive Environments

MJJMCCOOEMO-SO-C



/ Vat 55. No. Ml. / Friday. DateaUi 14.

an MS mimic .Another
mffottd that becnse of fit*
cnH&lexitjr of the proposed

bdievedtobe
be

•ot to be NPL candidates. Several
rtated QuC with tne

the
HtSfeBonofi

to be. Another _
afthe

L
vuw Rutfw to IDC aaavaat of

iwotaacL and tnat OK
nRS it BO IOBBBT

>a
beckteg of sto lobe rrmhated. slow

caaaaaav SQBM Boted tbat ttais WQJBU be
ooBtKBiy to the goal of identify ng and

Aft&cy b*slwvcs IBB
of tbe final rale

aftht site
tooito

•B WtS rralMbon wiB aot be needed

OB •
of cvnlabie load. Stale. Bad

i_j_ a
aoBBtttion). Bad favtoncaJ nutosanal

A aite tanjuTtirw (SQ. where PA
data an aa^aanfcd by aifcfitMpal data

li ' it"y
eatetwttfate tobecaosidendfardMNPl.

t of btiat cites. TW field lest identified • ben
r •vafeble euiaute of the avenge end range of

!C4jB0enenft& fin lae pttDosea IwS.
tkne COT! «te«e* lepteteMed the
CBiAe flne flflecMBeBt pvocett nw PA
to 9. too coMprpjyiiBye evAnttboos
far «B p*dn»«y» at noft sites. As ndi.
the Agency believes these cost

like esteaies oventate tbe costs associated layers I
»so opeosrve to wiu site assesmeots oocomnf OD die aiidi Ihe ooiifcr • evaivaliBf Ujivel time

intatEPAwovUneed to Dealer ooirene of CERCLA sites. The to Ihe aejeifac. The "tond tne" fwtor
•tool to aBKNmtofdatacoUecteddiin&ganSI (the depth to aqBder/bydraeiic

r a site shoald woda^p varies fraea site to sitp depending oa tbe • MM!-, ji.ity



Federal Rtgalet / VoL 55. No. 241. / Friday. December 14. 1990 / Rales and Regulations 51543

k now bated cm the tayerfjt) with the
lowest nydnahc conductivity.

In Ac three i migration jtatfaways
rOunQ f. SUTxSCe WAt|l*£n gr

aiir), the use factors hi the proposed
rule— "land we" fa the sir migration
pathway, "drinking water use* and
"other wateruse" in the ground water
rcigntion pathway, and "drinking water
one" and "other water an" fat the
miniicir*Mtfi uutia!hMn pathway have '• - - « * t_ -. , .? , i *• ^ -. -men ivpeBoea oy resourcer lecius.

' The "fishery use" factor hat been
dropped from the enlace water
migration pathway. A T
hiis been added to the soil exposure
pathway.

• bue sou* exposure pathway, the
ic4|uiidBent that dnldrett ihnler seven

" be counted a> a separate population bas
been dropped. The "accessibifity/
. frequency of me" factor has been
replaced by a stapler "attractiveness/
acxxssflnlity" factor.

• In the surface water migration
ber.-

toe
tfaft

are*. has been replaced by a
**aafk!l amMWrn ** "umJiioh tfmlw

•••*> nTftfltMlft^Tfflfft 9OU

, group in the drainage area into one of
four categories.

• in the air migration pathway, the
map* used to assign values of -
paniculate migration potential (formerly
paniculate mobility under potential to
release) have been simplified.

• in all pathways, potentially exposed
populations are assigned vames based
on ranges rather than
reducing docMaentati

cacti
sprir

nits.
its

• In die surface water and ground
water migration pathways. Level ID
benchmada have been dropped.

• In sli pathways, hazardous waste
quantity -nines are based on range*,
which wiB reduce documentation
re4|mrcoMUts» Tn*s K|rM*™fMiolO!fly «uio
explanation fox evaluating the
hacardous waste quantity factor have
been sunplmed.

•» Containment tables have been
simplified in the air. gt-and water, and
surface water migration pathways.

A number of the stmpUficatxms, such
as the changes to the travel time and
hazardous waste quantity factors, better
reflect the uncertainty of the underlying
site data and, therefore, do not generally
affect the accuracy of the MRS. In
addition. EPA notes that some revisions
that may appear to make the MRS more
complex actually make H more flexible.
For example, the hierarchy far
determining hazardous waste quantity
allows using data on the quantity of
hazardous constituents if they are
available or can be determined;

additionally, data on th » quantity of
nOTar™1** *•*•*• *i • • ••"* »_ source
volume, and source area can be mted.

of data
within the hierarchy* Use bierarcby
allows a site to be scored at the most
precise level for which data are
reasonably available, but does not
require extensive data collection where
available data an less precise.

complexity of the rate language, the
presentation of die HRS has been
reorganized and daxffied. Factors tint
are evaluated m more then one pathway
are explained in a separate section of
the final rale (i 2} to eliminate the
repetition of hBbucikn*. The proposed
HRS mended descriptive background
material that while useful, made the
HRS difficult to read. Much of this

• descriptive material has been removed
from the rule.

& HRS Structure Issues
Although the proposed rale retained

the basic structure of the original HRS. a
number of commenters felt that the HRS
should provide results consistent with
the results of a quantitative rislf

identified thia issue explicitly, while
o&ers identified specific aspects of the
proposed rule dtat they believed to be
inconsistent with basic risk assessment
principles. The commenters maintained
that if the HRS is to reflect relative risks
to the extent feasible, aa required by the
statute, its structure should be modified
to better fefiect Hie methods yp*piatyaw

Cocattenten stressed the need for EPA
to follow the advice of the EPA Science
Advisory Board (SAB) as expressed »
the SAB review of the HRS:

ReroioMtetfca HRS *xxiA bejin with the
dfiwJBBSMiH of a chain of logic, without
regard for It* caw or dUncaHy of c
data. that woaM lead to a risk
eaca site. Tms fnawwoik. het not me
•nderlying logic, would be simpliiied »
account for nit nty real *fp^hir« of date
coOecuoo.

TUtcBamoflocic* * * abould !e*d IB a "
situation in which ac increased «core reflect*
an incntased risk pcetented by a cita.

In response to the structural issues
raised by commenters and to the
statutory mandate to reflect relative risk
to the extent feasible. EPA made a
number of <**>3"B0* to fte'final rule.
These structural changes affect now
various factors are scored andliow .
scores are combined, but do not involve
changes in the types or amount of data
required to score a site with the HRS.
The Agency stresses that the limited
data generated at the SI stage are
designed to support site screening, and

are not intended to provide support for a
quantitative risk assessment

General tttvcturalcbafges. While the
final rale retains 'the basic structure of
die proposed rule in mat three factor
categories (likelihood of release, waste
characteristics, and targets) continue to
be multiplied together to obtain pathway
scores, me structure has been changed
in certain respects to make the
underlying logic of die HRS mere
mnmtent with risk amaini* nt
a^rawi naatf mmprilKaPiCT.

The key structural changes to the
waste characteristics factor category
were to-make use of consistent scales
and to multiply me hazardous waste
quantity and tuxicily (or, depending on
the pamway and threat, toxicity/
mobility, toxicity/persistence, or
toxidty/pemstence/bioamtnuilation)
factors. Within me waste characteristics
factor category, factors have been
modified so they are on linear scales.
These modifications make the functional
relationships between the HRS factors
more consistent with the toxicity and
exposure parameters evaluated in risk

Where possible, die final rale assigns
similar maximum point values to factor
categories across pathways. The
likelihood of release (tikeKbood of
exposure) factor category is assigned a
maximum value of 550; the waste
characteristics factor category is
assigned a BMXrammvahie of 100
(except for the human food chain and
environmental threats of the surface
water migration pathway): &e targets
factor category is not assigned a
tnayji^MTM EPA detennined that in
general targets should be a key
determinant of site threat because the
data on which the targets factors are
based are TeUttvety more reliable man
most other daU available at the SI

Likelihood of Kbase. Except in the
air migration pathway, the proposed rule
assigned the same maximum value to
observed release and potential to
release. In the final rule, an observed
release is assigned a value of 550 points
and potential to release has a maximum
value of 500 in all pathways. This
relative weighting of values reflects the
greater confidence (the association of
risks with targets) when reporting an
observed release as opposed to a
potential release. As a resuh of this
change in point vanes at the factor
category level as well as the new
maximums for most pathways, the
values assigned to individual potential
to release factors have been adjusted.

Waste characteristics. The proposed
rule assigned a maximum point value to
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Where -an adequate determination of

made. EPA has established minimum
hazardous waste quantity factor values
m order to ensure diaUhe HRS score
refiecta any «"ittmrf»>g-fi«lr^ j£ the sites.
ID diis case, die assigned hazardous
waste quantity factor value will be the
current hazardous waste quantity ̂ rtor
vsime (as derived in Table M). or me
minimum value, whichever is greater.

'Th0 proposed rule anigiml a
mhnmnm hazardoos waste quantity
factor value of 10 when data on.
hitzardons constituent quantity was not
cconplete. hi die final rule, for migration
pctdiways (Le* not die souVexposnre
pjimway). fftfie hazardous constituent
quantity is not adequately detennmed.
arid if any target is subject to Level 1 or

hazardous waste quantity factor value
will be 100,

If dw hazardous constituent quantity
far afi sources is not adequately
determined, and none of die targets are
subject to Level I or H contamination.
tbi! ftTFIftffT^y t̂'ftlfftOff VsMOC ftSSlflQCd sOf
hazardous waste quantity depends on
wliedier dwre has been a removal
action, and what die hazardous waste
qeantity factor value would have been
widwttt consideration of die removal
action. If tiiere has not been a removal
action, die mummim hazardous waste
quantity factor vabjewfll be 10. If diere
has been a removal action and if a
factor value of 100 or greater would
have been assigned wHhont
consideration of die removal action, a

factor vataeof 100 wffl be assigned. If
dus hazardous waste quantity factor
value was less titan 100 prior to
consideration of die removal action, a
iHiftiHHnn itMjiMiQmy ivaste Quantity*
factor value of 10 will be assigned. This
wiO ensure that die Agency provides an
incentive for removal actions and diat in
no case win consideration of removal
actions result in an increased hazardous
waste quantity factor value score.
D. Toxicity

The proposed HRS substantially
changed die basis for evaluating
toxicity. The major change was diat
hazardous substance toxidty would be
based on cardnogenidty. chronic non-
cancer toxidty. and acute toxidty. For
each migration pathway and each
surface water direat except human food
chain and recreation, toxidty was
combined with mobility or persistence
factors to select die hazardous
substance with die highest combined
value for toxidty and "the applicable
mobility or persistence factor. For the

Iroinan food-chain ducat only
substances with die highest
bioaccnmnUtion values were evaluated
fortooddty/persistence.Fbrthe
recreation threat, only substances with
dm highest dose adjusting factor vabes
wete evaluated for ijmtj^iy/p**ftfttfiKTfri
m addition, ecosystem toxicityiadtet
then imiiiMp toxiory was evaluated pot

values. The results of these analyses
showed diat using a single substance

me euviiu Btal direat of die surface
water migration patiiway.

Several commenters expressed
concern au^til or opposition to using die
single most hazardous substance at a
site to score toxJQtjt sts.ttng out IBS;
approach seems overly conservative

basis -of hazard. Some cummmters
suggested diat EPA allow flexibinty in
weighting die toxidty vabes of multiple
substances either by concentration,
waste quantity, or proportion
information, whenever such information
is avaflabIe..One commenter suggested
basing toxidty on a fixed percentage of
die hazardous substances known to be
present at a site.

Toe Agency agrees that, for purposes
of accurately assessing die risk to

posed by a site, it would be preferable
to evaluate die overaD toxidty by
f/myi^Wmj «H fij»ypi<m« «nKrt«m «•

present baaed on some type of dose- (or
concentration-) weighted toxicity
approach. EPA believes, however; diat
this approach is not feasible because the
data requirements would be excessive.
Such an approach would be feasible
only when relative exposure levels of
multiple substances are knowa or can
reasonably be estimated: however, time
data can be obtained only by conducting
a comprehensive risk assessment.

. Extensive concentration data would be
required to be confident diat
comparable concentrations are being

i for dw variens substances. and~
that die multi-substance toxidty of die
contaminants is not in fact, bemg
underestimated. Use of inadequate data
could result in underestimating or
overestimating die toxicity of
substances-in a padiway.

EPA considered a number of
alternatives to the use of a single
hazardous substance to score toxidty
(mobiltty/per*istence}and tested some
of these on several real and hypothetical
sites. The analyses included
comparisons between die single most
toxic substance and die average toxidty
value for all substances, die average
toxidty value for die 10 most toxic
substances, and die concentration-
weighted average value of all
substances. These alternatives were
also tested using toxidty /mobility

t (eimer teoddty or toxidty/
mobility) diat was widdn one interval in
the scaleof valne»of die alternatives
tested: for example, die single substance
approach would assign • vane of WOO
for toxidty whereas averaging dw
toxidnes would assign a value of 1,000
or 100. die next lower scale value. (The
fjnaj p*l* 111ft H"Me """Wl̂  ttt *TT*g"

values for toxidty. mobility, and
persistence. The scales for toxidty now
rangefroaOtomooOratiterdianOtoS:
i' oni*qiif nfly, die default value for
toxicity. is now 1X» ranwr dnm.3.) Tte
Agency recognizes die uncertainty in die
use of die single substance approach.
but condndes dwt ft is a reasonable
approach for a screening model
especially given die general
unavailability of information to support
alternatives. In malring dds judgment
the Agency notes diat die single
substance approach to evaluating the
toxidty factor was not identified in
SARA as a portion of die HRS requiring
further examination, even dtough it had
been used in the original HRS and EPA
had icceifed critidsm similar to die
above' comments prior to the enactment
ofSARA.

Several commenters suggested diat
additive, synergistic, or antagonistic
effects among substances be considered
m scoring toxicity when several
substances are.found at a she. In
particular, one commenter suggested
increasing die scores for sites with a

to account for additive or synergistic
effects- —

As noted in EPA's 1988 Technical
Support Document far the Proposed
Revisions to the Hazard Ranking
System, quantitative consideration of

'

hazardous substances is generally not
*! even in RI/FS risk assessments

appropriate data are i««^H"g for
most combinations of substances.
Interactive effects have been
documented for only a few substance
mixtures, and die Agency's risk

FR 34014. September 24.1986)
emphasize diat although additivity is a
theoretically sound concept it is best
applied for »«f*««"^ mixtures of similar
acting components mat do not interact.
Thus, die Agency believes diat
consideration of interactive effects in
evaluating toxidty in die HRS is not
feasible, nor is it necessary to allow use
of die HRS as a screening model The
Agency rejects die suggestion that
scores should simply be raised for sites
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The criteria for establishing a
t through anvy

idtonudidei
observed releaae throu
«ajnptes tar r dffie

an
sis of

effect Incorporated in the development other I nbsta tin that

_/nom the critena used for
other hazardous substances. These
cnteria are divided into three groups?
ladkmndides that occur naturally or are

manmade radkmncnoes mat are not
B-ufoMlteus m me environment; and
gamma radiation (sofl exposure
pathway otny). (Sea i 7iij

The hazardous waste quantity factor
fir sources (and areas of observed

AAV fc»M« InMimfiaMi ifr Tawiya™* Jftfr '"Pff f*1^

i.ulla OMM! to mjaiMnMt flu aHmwrnnft rtf

radiation (curies, a measuie of activity)
versus the units used for other
hiiiardous suJUfrlaAces (pounds, a
measure of mass). BRA believes it is
preferable to use activity units rather
than mass unite became activity n the
standard measure of radiation quantity
and is a better indicator of energy
released and potential to cause human
health d»™»g» ft»»n |s Bpitt m addition,
dMi hierarchy for evaluating the waste
quantity factor for sources (and areas of

rartooacbdes is mmted to Tiers A and
,8. Tiers C and D, based on source
-ivoluniB and SOUHSP avea. respectively.
tare not used because sdeunste data to
derive their quantitative relationship to
Tier A were unavailable. Thus, the
waste <juanlity factor hi based either on
radionudide ccnsttlaent quantity (Tier

wastes tream quantity

is aiknlated baaed on die activi'y
conitent of the radtonadides or
radionadide wastestreama associated
with each Mnrce. For sites with both
radionttdides qp^ odier n^rii^V^fff
snbtitances. haxardoos waste quantity is
evaluated separately fix die two types
of hazardous Mbstxnce for each source,
and the Tabes are then summed in
detetminina the hazardous waste
qnaxitiry vane. The scale tor scoring
ndinnQdide waste quntfty was
derhred based on concepts of risk
equivalence between radinondidea and

In die proposed role, all radionudides
were automatically assigned a
maximum default value for the toxidty
factor. The final rale evaluates
radionudides individually on the basis
of human tenacity, across a range of
factor values based on the potential to
cause cancer (Le^ cancer slope factors).
Non-cancer effects are not considered
for radhmuclides because cancer is
generally the most significant toxic

of cancer stops factors are the type of
cnvedearadiO nitted

Tuns, across the set of scoring ra
used, radiaoncfides mat are mere potent
carcinofens per voit activity new
icceiveUsnertartdtyfactorvahies
dun those mat are less potent Tne new
toxidty auoiiug scale iar radJonudioVii
•.•K^ ^m^fltmmjM ^K ̂  ^BAiatMBK ^ff^tml^m^A ^Hl<Lwas QanvBQ n « iajamai misisiem WAUI
me derivation of OH existing

Taken together.
toxicrty aUd ]

quantity scaksf«radiaandides result
in a risk i " "

air and g
pathwm b evaburtad in tfw.same way
•« •• ..t.rtfi*. fc»» -^ __ » ----- j ____. nf lofflffillij "TnT TT*i**r B>""rff1n*t
substances; that to. on the basis of the
chemical and physical characteristics of
the radioondlde. Sonflarly, the
bioancnmulation (and ecosystem
Moaccumulation) potential factor is
evahuted m the same way for
radionucBdes as for omer hazardous
substances. The final rule *'«'*BfT mat
radiomidides should be scored foe these
meters hi all relevant pathways.

The persistence factor m the surface
water migration pathway has been
modified so that ndtamctides are
evaluated solely on me basis of half-Hfe.
witidi fiv Hno pupOMS is Dttscd on
bom radioactive half-life and
volatfBzation half-life. SorpUon to
sediments Is not considered, nor are
hydroiysfSt photolysis, or

in the processes considered to estimate
surface water hatf-bfe. the scaring of the
persistence factor is the same lor.

substances.
The final rate extends to

used throughout the HRS for weighting
certain targets factor values. Measured
levels of specific radionndides at
potential exposure points are compared
to imi»rKin"V levels, and additional
weight is given to targets subject to
actual contamination (Levels I and ff).
This approach for .weighting taigsi
factors using hmrhntarks is. similar for
radionodides and for omer hazardous
substances, although both the specific
benchmark values used for
radionudides and tliemetbods for .
deriving the values are different
Benchmarks for evaluating radkmudide
contamination parallel those used for

available Federal standards and
screening ijfffMjfiiti-atiOTf are used when

At sites with both

substances, each radtonudide and other
substance is evamated separately, ff no
individual substance equals or exceeds
iU benchmark, the ratios of me
measured concimtrations to me

r concentrations for cancer for
i and other hazardous

substances are atdoad* Raiitenufilides
ate not evamated using i
coiicenliations rari

Specific bem Jiiiiaik values for
radkmndides are to activity units
instead of mass unite, however, to
reflect the appropriate meannemeut
unite for the level of radtonudide

benchmarks include drinking water,
maximum contaminant levels (MOU)
for both me ground water and the
surface water/drinking water threat
pathways; Uranium Mul TaOmgs
Radiation Control Act (UMIRCA)
standards for the sofl
pathway; and _
correspondmg to Wmdhridual cancer
risk for mhalation or oral exposures, as
dCTvedfaMcmcer dope fartor*. for aD
pathways and thfftart iuuiipurating

radionudide benchmarks are consistent
with ERA'S rarfionndlde risk assessment
methods fa that they incorporate
standard date or assumptions about
contact/consumption rates for various

dia and radiation
dose-response, as weH as the specific
radionuclide's type of decay, decay
energy, biological absorption, and

radionudiaV benchmarks far the sod
exposure pathway ffwnt for external
exposure (Lew eapusuie to radiation
originating outside the human body),
from gamma-emitting radioactive
materials in snrfidal material as well as
from ingestion. which is the sole basis
for non-radioactive hazardous

exposure pathway, because external

can be an extremely
important exposure route.
F. Mobility/Peisisteace

The proposed rule added mobility
factors to both the ground water and air
migration pathways and modified the
persistence factor hi the surface water
migration pathway to consider a greater
number of potential degradation

The Agency received a large number
of comments critical of several aspects
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ofKkehtoadaf
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The potential to teiaaae by cheaalcal analysis with
• release aMbgty factor is a at ii«u of tmylm nfciii BtftefcalHK&an
hi theEkettoodthataKiereeatasitewai abta t̂ irlm i inititlili ed wfaa a
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to the •BajnboB pslhway BKibuity and of djetocBoBiarveaKvodsoFanal̂ csis
1*efc*na<faai itrodafe, EPA renewed fas and aodsaaapiedonclenslics that any

at Mtate few field

itions of release
ma îtwle and dntaon. Tlie a^a
particBUte awooity factois in n
rale «re a resvlt of that review. The
nobility factor B based on a

aot delected (Le, below
aai aoKfred release is

•bar exceeds the

lor extrapolating

SQL. Aaythved
release model and is determined by the b less than *e SQL no obserred
vapor pressure of the most toxic faobile release is estabnshed. Tabfe 2-3 of the
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final nfe provides fee criteria for
lil i aaT 1*1 • a«A men • el UL|M ftj J.-ULLiJlaiai

an observed release (or observed
i a* the soft*

procedures tote foeVowed when the SQL

of detection and ouanhtatiou limits hi
the context of fee HRS. (See i 23 of fee
finalnfe)
HBeadutaAi

SARAraqaires feat EPA give high-
priority to sites feat Aave led to closing
mJ it *nl til I • ^»- ,.-oi •minQf w wvu or

• -,fffniteimmfaiaitlamaj jif HartlUJm1 llrfiiVim

water snppues. To respond to mis
mandate, fee proposed rale added

water and sodkoa water migration
uUttfon. ecological-based

idded to evaluate
pathways; in a
benchmarks w

ols target* in
suriace water. In (he proposed rale,
popdaaon factors were eraloated at
Levellifahealfe-basedbenchmadchad
been exceeded. IT actual contamination
was present, brt fee benchmark was not
'

fuwLevelH and Levelnr). Sensitive .
envhtmmenti to fee surface water

r augntion paftway wen evaluated
based op two levebofacroal
^ y^p^^Bffin^ififfH (6xc90CDQft iMDCOaQftric or

< several hazardous substance* were
present belowbenchmadts, fee
percentages of feeir concentrations .
relative to feet bencbmatks were added
to determine which level was used to
assignvalues*.

Of fee commenters on this issue, most
supported EPA's piuposal to give CA.U«
weighting to sites where measured
exposure-pomt comueiUialiuas exceed
benchmarks. One commenter who
dissented
weighting to wbewactoal

} WOOiO D6
docimcnbiuattin •&
((NT OOWTVCQ
.| __ • _ ̂ ^^LQW OHj CnK
vafaes to target Cadeo. and
relafioosU* of *e concentration of

wmdd not be wed, the other diasenting
conmenter suggested that EPA re-
evalnatetheioleofheallh-based
bendumarbia the IBS because
common sense, aod other laws, wfll
discourage people from drinking water
contaminated above benchmark levels,
and because evaluating this factor win
entail Urge resource expenditures for
ITMTffllUl jmmy~^p uUCTDlQItflDOD*

The final rale weights most targets
based on actoal and potential exposure

to oontaiujaatiosi across aQ pattiwayv
and teeata, including Oose for which
benchmarks were not origbuHy
proposed, because EPA beBevesthat
thi» approach both hnproves me ability
of fee MtSfoidentnVsftes that pose fee

BCdfli 8DQ QIC

consistency of me MRS. fSeeli 25,

4.13JJ. 4.1.3 » If. 43L43J. 4.22 31.

5J-3J.

aupulalftju Mciott apd tta Mi'itots
i iilliu ting the Laianl to the nearest
indHridnal (or weB or intake) are
evaluated to relation to health-based

l pathways. ^ie
enriiiiiiiiif nl factor in flic

xvhanmental threat is
weigbted m idatfoato ecological-based
'**air*Kfiiji*" tti however* hi the sou
exposure and air migration pathways,
the sensitive environment factor is
weighted afmply on the basis of
ejuioaore to actual contamiiiatiop» and
no benchmaifcs are used.

The Agency chose to nse bencbmaiks
in all pathway* in >»«pnnyi t^

that specificaDy auggested-anch a
change; it is also responding to
pnamaaitf that the HRS fh""V* better
reflect relative risks and mat the
approadies in aS pathways ahonld be
conststent. The Agency fa^ff concluded

d by

about uncerl
saandea eoll

about the lack of i

i«s in the evaluation of
in air and soil and

itory standards
and criteria on which to base soil or air
benchmatks that led the Agency not to
indnde bencbmatks for those pathways
m the proposed rale. In short, EPA

r considered this point and
concluded that the consistent
application of benchmarks across aH
pathways provides far the most

i of data given the
purpose of the H8S aa a screening tooL

EPA generally selected specffic
criteria based on appficaUe or relevant
and appropriate requirements (ARARs).
excJudag Slate standarib. feat have
wen. wlocted fer wit ptotectoHi 01
pubMc heahh and tin envBonment aa
outlined n the NCP (55 FR 8666. Man*
8.1990). In fee HRS NPRM. EPA
proposed to use MCLs, aarinnnn
contaminant level goals (MCLGs). and
screening concentrations (SCs) based on
cancer sfope factors as drinkmg water
benchmarks, and Pood and Drag
Administration (FDA) Action Levels as
bendunaiks for fee human food chain
threat EPA also proposed to use
Ambient Water Quality Criteria

(AWQQ as ecological-based
environmental

threat EPA received a. comments from

the HtS should nse and whefter
additional information should be
considered hi establishing benchmarks.
Opinion was divided on fee use of
sped& types of benchmarks: three
umiuieinen supported the nse of MCLs:
three did not Two commenters
supported the nse of MCLGs. two
opposed such use, and one suggested
feat EPA consider fee economic impact
of using me value of 0(le, fee MCLG
for a carcmoflenl as a health-based

incbdmg relevant State drinking water
standards, and one suggested including
concentrations based on RfDs. One
commeBter ejomtssed concem feat fee
current lack of water quality standards
for many substances might make the
benchmaric system ineffective in
identifying sites feat pose a significant
threat to human health. Two
COTBUJstSBBCS MlfffltStCu ttlftt CeUdBflfflCll
weight of evidence should be used in
estabMnng SCs (e*. fee indtvidnal risk
level should be lower for a Class A
carcinogen man for a Class B;

__

considering other important routes of
exposure (e ,̂ inhalation of hazardous
substances vtJitHlied from wate& or
dermal contact wife contaminated
water) in establishing drinking water
benchmadcs.

inodHk'JiUoo.of factots-to convder m
i^ahfahing HRS bencbmaiks. As a

analyses. EPA has concluded feat fee
HRS is improved by including
concentrations based on nationally
unimcm standards* LAilaiia* or toxicity
TOhiesasheahhJbased oracotogical-
based henchaurits as aH pathways and
threats. EPA's coadnsion Is based on
te»eialcontidnalium That, fee
addition of bencbmaiks across all
pathways and fee use of ARARs for
tbos€ bmcuDiuks iinpcovw unlcttges
wife fee Rl/FS process. That is. fee HRS
PPM ildpeiks wHl be feoae used most
frequently dbiing RI/IT'SS, and fee
additional points provided by eonaHmg

rlr laiH «M in

identifying areas requiring foDo w-up in
the M/PS. Second, fee internal
consistency of fee HRS isiiiunuved by
using benchmarks because
concentrations measured at or above
benchmark levels are treated in a •
parallel manner across aH pathways.
allowing more consistent and fuller use
of fee relatively costly sampling data
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ItaAsfe*. HAAQS.MCU orFDA
Action Levels) aie notnchiaed fa the

OC ZWAIIW 11SK
'

ratiot of
indhridnal RBM

those Oat an not The other obfccted
because "the absence of data is not
data."

Because EPA has decided toadopt a

WMt&nic0§ to their
by

two levels of acted i

In esjCB nisjntioQ pethwey, -the use

esources factor mat assign vabeito
spriate for the pathway.

Csctor has been
.tbe

teeomce* app
fa aoffiaoa. a i

i of
segregation is

.and
i feet such a

I the

provide
exposed to
levels that i
effects. As a«
that use of me i

usedfatheHRSto
Ha
at

default level is Level B. If none of fee
fasuMWHis turttsnrrs ehgtbletobe
evaluated at a MiiijUiM location, ha» an
applicable bencfaBienvbttt actual
contamination hat been fitublisfaed. the
jftrial «v»ilamln»»n»i g| fofr location {>

assigned to Level H.

/. Oto Acton

.EPA believes
I ratios of

The propOMHi HttS fadadfd fa.cU?TS. to
assign values to VMS of potentially

andttnatolo iadhridBalRfi)-
t» appropriate

for Ibc •cmfliBg pvpOM of tbc TUCK
EPA pnpowd ma Mficnoa oonomfa

on a range of Ur'toKT7 far bdnridaal
rflnft^T **» •••• gf Mmratn tn
estabHsUag tevria of actaal
rinnijiaiT****"1*1 wiui MipiQCt to B6wuH
based beachaiaik*. EPA received eight

affected resources hi the.thxee migration a
pathways: ground water use (drinking
water and other) in the gmmd water
migration pathway, drinking water and
other use and fishery use fat the surface
water migration pathway, and land use
in the ah* migration pathway.

on each of these factors. The
commenters raised specific objections to

added woe sefl exposure pathway. The
resources factor for a pathway is

»* |L • ___-~_^__ » *t«»any ot me HSOMUB uses lor mat
pamway exists inithin the taryt
distance Boutin me ground water or
surface water mention pathway; within
one-half mfle of« SOUK* in the ah*
migration pathway, or within an area of

exists, the factor is assigned a value of

The ; factor in the ground

irrigation of
water for
or

Bofa

.or a* a

became this range worid be coniiittfitt
with risk levels identified hi the NCP
and used by other EPA regulatory

"iJtTIHCTMTm QTAWtt
potential nses and to the weights
assigned to those uses. For example, for
die grand water nte facta; some

should not dahneate between private
d pddk water sopplyoaatammatiim.

a^McnJtmeorfor
itton

p k w a t
^Yf llrfifT

S^tecareiaogens shodd be the l<r4

mdiwiwvtu cntsct ndc wvcL Onv
i maim rtm ilsli il Hull 11T' In Id"'
genomDy is me risk image considered for

'^*-— fl«L«.l •«!»** IOB nnu nue

I a range of
assigned vahns for fcrigation of
d'diffHiiiMclal BDOd or tonga oops •
because of variations in rates of uptake

nBCEy umd fart \tn thaik bcociBBflnc.
.an •pfbcBblv ot rdAwnt md

use factor* two commentets urged giving
greater consideration, to institutional
land use because of the sensitive
populations that would be exposed.

Partly in mpoose to new
&na in >B enovt to ""i*"̂  t&e IS
EPA has subsmnttany tevfaed the

for a carctnoeen. EPA selects remedies irifamatin«tMto»lrt.fc^n1.1.^TH,|,irl

within a range of MT4to Mr*
incremental individual lifetime c
risk based on the use of reKabie
potency mformation. EPA has selected
the «T* screening risk level in defining
the HRS beachmarklevel for cancer risk
because it hi me tower end of the cancer
risk range (le, MT* to 1CT} identified in
the NCPandused by other EPA
regulatory pmgiauis.

Two comiBfBtcrs objected to
assigning releases of substances with no
benchmarks to Level D as a default
value. One suggested assigning
unknowns to Level in because
substances mat are frequently released
or are known or suspected to cause
health problems are studied before

data on each ofAe use factors fanorved
effioit at ffti

applied to potentially <
poptflafiyiiiSi at sites with no actual
contamination, use factors were
contribnting mote to the targets value
than wen laige populates. As some
commenten pomtad out the use factors
mixed concerns about human health
with concerns about the value of the
resource and. therefore, were paroaBy
redundant with population factors. To
avoid redundancy with human health
concerns as evaluated tfuuugh the
population factor. SPA has made major
rfaanyME m how resouice uses are
evaluated and scored in the final rule.

supply for
a major or
area (excmdmg drinking water nse)-for
example, water perks (see f *AS). A
value otS is also assigned if the water in
the aquifer is usable far dtuikiitg mter,
but not used.

- The resoun-esfactorm the drinking
water threat of the surface water
migration pathway •ff^t"* a vane of 5
tf me surface water is designated by a
State for drinking water use but not
used, or is usable but not used for

be assigned for intakes supplying water
for faigation'of commercial food or .
comneEciaU focege crape (five-*cie
aDinuDOflUL vRaueooff QK oooDftuevweA i
livestock, as an mgradientm
ccmmercialfoodpnHMratioB.ora'tbe
water bpdjr is uaed as a mejor or
designated water ncnetton area (see
J 4^L24J). The fishery 4ne factor has
1 ^^l_* 1 j.^ _ _ . > » -J — ,-t,|— iiimm^llmtttPCea nflftffl CD gfOM OOUMf •COtlmlng
of fisheries.

in the ah* migration pathway, the
resources factor is assigned ~a value of 5
if there is commercial agricnhure or
commercial silvicuhure. ore major or
deshmated recreation area within a half
mile of a source (see I &&3). The
distance of one-half nrflefor me
agricultural. sOvicuhural, and

medista
migrate

eighth.
> pathway.wrtncfa

by
tots for the air
reflect the

concentrations beyondioi
from A source. Tuefefiiie* resources
beyond this distance &re not considered
in this pathway.
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Tahat for State
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of aoaatic fife has baa*
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than to wmit until die remedial
investigation to consider die additional
information.

EPA considered modifying die HRS to
aOow the use of additional data, but
determined that farther expanding the
HRS to account for varying level* of
data availability is inconsistent with die
HRS*s role as an initial screening tool
Adding Ben to various factors' to
accommodate die use of aH available
data would make the HRS considerably
more oifiknu to apply and could lead to
substantial inconsistencies m how sites
an investigated aadevamated.EPA
Regions-and State* would have to
determine, for each set of data
presented, whether die data quality was
good enough for tine data to b« •
considered. Debates over decision* on
date quality coold delay scoring and
ultimately, delay cleanup at sites.
Therefore, tite Agency behaves tiiat the
limited use of tier* in fee final HRS
igpieseitls a reasonable tradeoff
between me need to Kmit the
complexity of the system and the desire
to accommodate risk-related
infonnatkn that is generally outside the
scope of a site inspection.
L Ground Water Migration Pathway

the proposed rule included a number
of riffnfnirHtii cbsUBflGS yn tuft pix^m***
water migration pathway: new
hydrogeologk factors were added;

populatio distant sighted
unless exposed to actual contamination;
a maximally exposed individual (MEI)
factor *as added: die target distance
limit was extended: a nobflity actor
was added and combined with taxicity;
and a weDhead protection area factor
was added. Figure S shows die proposed
ground water migration pathway and
die final rale pathway.

Ground water flow direction. Neither
die original HRS nor die proposed HRS
direcdy considered ground water flow

piupossd HRS hidhecuy considered
gromd^vater Bow direction by
weighting populations based on actual
and poiential f^^'j*^*"mti<in QJ jiimiitpii
water weOs.

EPA received 50 letters from 40
commenters on tids issue; 27 letter*
responded to the ANPRM. 21 to the -
NPRM, and two to die field test report
f^ftMtnMmniT> inciUued eight states, three
Federal agencies, die mining, petroleum,
chemical, *""* rnrn*n> industries,
utilities, y"t professional engineers. The
commenters supported die consideranon
of ground water flow direction data, at
least in some circumstances. Numerous
commenters urged die use of ground
water flow direction data when titey are
eimer available or easily obtained. They
suggested several methods to
incorporate flow direction,

• Ccmsidning use of a radial impact
area when directional release routes can
be determined. Only a half circle widi a
dace-mile radius for die downgradient
portion (and a hal£mile radio* for die
rest of die circle) should be considered
when scoring:

• Differentiating between npgradienl
and downgradient areas using .
topographic maps, evaluating water
levels at weBs. and noting die presence
of major surface water bodies;

• Expending die effort to obtain
accurate date and considering selected
«ijy«iB^mft locations as a precaution
against unanticipated anomalies;

• ExdudingdHnUng water wefls
where analytical data prove no

• Having a "professional*' review
available information and conduct a site
visit

• Using available flow direction data
and deveTopmg regionally basedregionally 1

10data are.defaults when no data are available;
• Installing pjomueteis to determine

flow direction in die PA/SI phase and
when no ground water flow data are
available;

• Incorporating ground water flow
direction into die "depth to aquifer" and
"distance to nearest well/population
served?* scores; and

• Affording responsible parties die
opportunity to determine flow direction.
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Commenters suggested that data on
ground water flov/ are aimer readily
available or can be easily obtained at
reasonable cost and are no more
imprecise man other aspects of the HRS.
Some commeuters stated mat the level
of effort required to estimate the
direction of ground water flow is no
greater man mat required to < *̂**"**n*
other hydrogeologic parameters hi the
HRS.

EPA leviewed a range of options for

m evaluating targets. For the reasons
discussed above under "Use of
Avaflabte Data." me Agency decided
that it was not feasible to adopt a tiered
approach in the targets factors for
evaluating ground water flow direction.
EPA does not agree mat Increased
accuracy warrants the nicreesed,
iMffiiplyity of accounting for ground
water flow direction, because figs level
of sccvncy is not nojuifeo for •
screening tool that is Intended to assess
'relative risk Hns level of accuracy,
however* is needed to detennine toe
extent of remedial action and. therefore,
is appropriate at the time of the RL

EPA disagrees with me argument that
pound water flow direction

im nit trtatft «Hffifffl{* ttaat

other ground w n, Aquifer
interconnections and discontinuities as
wefl as hydraulic cuuducUvily and
depth to aquifer* which are evahtated in
ibe final role, ace geologic teams that
are uulkety to diaJBge over the short-
term. fa contrast' groond water flow

imch as seasonal flows and pumping
from well fields. In addition, the ground
water Bow direction may be different in
(tach aquifer at the site, and the

migration is not always tbe same as the
direction of groond water flow.
Therefore, data on ground water Bow
direction would need to be considerably
more extensive than wonU the data
required to document the oner
hydrogeologic factors. EPA notes that in
the ftn«l role, many of the other
hydrogeologic factors considered have
been simplified and the sorptive
opacity factor has been dropped. EPA
also notes that ground water flow
direction was not identified in SARA as
a portion of the HRS requiring farther
examination, even though groond water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA.

Although the final role does not
consider ground water flow direction
directly in evaluating targets, it does
consider flow direction indirectly in the

method used to evaluate target
populations. If well* have not been
contaminated by the site, as the
MimjiMnh.1-. assume npgradient weUs
would not be, the population "
from those weBs is distance
and, thus, populations drawingthus, populati

would haveweUs would have to be substantial
before a large number of points could be
assigned Moreover, in addition to
providing si measure of the population at
risk from the site, die target factors
afford a measure of the value of the
ground water resources in the area of
the ste and of me potential need for
expanded uses of the gmuuu water.

Aquifei lutnyonafctfont- Aquifer

of ground water or hazardous
substances between aquifers. The final
rale specifies mat if aquifer
interconnections occur within two miles
of me sources at the site (or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two mites from the
sources), die interconnected aquifers are
treated as a single aquifer for the
purposes of scoring me site. Thus, for
example, when an observed release to a
shallow aquifer ̂ "f been identified,
targets wMiifl deeper aquifers
interconnected to the shallow aquifer
are included in the evaluation of the
combined aquifer. This approach is
common to the original as wen as the
revised HRS.

In practice. EPA has found mat
studies in me field to determine whether
aquifers are inteicuiiiif.iJed in the
vicinity of a site wfll generally require

investigations than Sis. especially where
installation of deep wefls is necessary to
conduct aquifer testing. Thus, EPA has
in the past relied largely on existing
information to make such
determinations flfu* tile Agency B««l« it
niifeiisry to continue that approach.
Examples of me types of information
useful hi identifying aquifer
interconnections were given in the
proposed rrle. This information includes
literature or well logs indicating that no
lower relative hydraulic conductivity
layer or confining layer, separates the
aquifers being assessed (e .̂ presence
of a layer with a hydraulic conductivity
lower by two or more orders of
magnitude); literature or well logs
indicating that a lower relative
hydraulic conductivity layer or txinfrning
layer separating the aquifers is not
continuous through the two-mile radius
(i.e~ hydrogeologic interconnections
between the aquifers are identified);
evidence that withdrawals of water
from one aquifer (e.g., pumping tests.

aquifer tests, weU tests) affect water
levels in another aquifer and observed
migration of any constituents from one
aquifer to another within two miles. For
this last type of taformation. the
mechanism of vertical migration does
not have to be defined, and the
constituents do not haw to be
attributable to the site being evaluated.
Other mechanisms mat can cause
intercoooection (e*. boreholes, mining
activities, faults, ate.) will also be
considered Wltfe the descriptive fact
has been removed from the rule, me
approafilnii mentioned m the proposed
rub wffl be used in makteg aquifer

yucrsL EPA wifl IMM sucn
dflftmiuattofls on Ac best Infuiiuation
ft vttbblfti in tbe sbsttice of uftfibltivt
studies and where costs of field studies
are prohibitive, the Agency wfll rely on
expert opmioa (eg, VS. Geological
Survey staff or State geologists), m the
absence of such information. EPA
asmimft mat aquifer* are not
interconnected.

Ground water potential to release
facton* EPA proposed replacing the
depth to the aquifer of coiitfi'p and
permeability factors of the original HRS
with depth to aquifer /hydraulic
conductivity and sorptive capacity
factors. EPA received more man 75

to genual comments on evamating
ground water potential to release in
response to the ANncML .

Several oommenters supported
consideration of depth to aquifer in
evaluating the ground water migration
pathway. One commenter i
use of a depm to aquifer/hydraunc
condnctivity matrix, which was
intended to reflect travel time to ground
water, was an imiM^v^iikent over.

these two parameters
and aduitiviefy. Concems

i however, about how to
determine depm to aquifer. In addition,
oommenters stated that Ac two-mile
radius for evaluating hydrogeologic
factors should be extended to four miles.
wbUe others commented that the
distance should be measured from
vertical points as near to the source as
possible.

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that the single least
conductive layeifs) should be used.
Anothsr concern was the lack of data
for determining hydraulic conductivity.
One commenter stated that unless data
can confirm that the geologic strata
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Figute6
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EPA IS also COOOttMtt Dmt many
qualities of recreation areas («*,
uniqueness, attractiveness, value)

t be readBy quantified or

prnhhjiaetnf • sun HUM an* Thru Tini
the recnMonalvMfeMt has been
removed from the final rate. Instead.
f« ctots fitiataurto l

posing threats via the human food chain.

potentials teojoires excessive tbne and
lesmucea; unoiit ffais step should be
QtoppettuOjD iHe HRS.

bioaccaBvnnoii potenjoatb of •azaidous

rtant futasefcrnmifa* Ote degree

water, and ground
padn*ay».(SeelB*

an
Recraatinailanh

tafia*

leftheialej.

of the

thende).
Htmaaftx

riam*
pathway (see f &2O.1 of

of hnnn JMtldi ttnct po«wd by
SVBMtaVHBS TIB uttnUBUlIOOO ™**g^
Sabstaacesthut&ootbioaccKnmUte
pose less ore thmt^via'fte liuiiuii food
*j^«^ «j^^- __J|̂  4^«M^̂  4k^A

Mi i«<liiiaut»tB.aBd»«betBg equal

Tir>aiai

»SARA leqoiies ' iiuMtflatey
Oat KPA consider "the damage to
n&tnTfel ffBsouiGCS wlnco Buy *"*r* the
human fort chain* * ~Acoonfimjh/.
the surface water mlgiafioniMlhway of
the proposed rule Included evaluation of
threats to human health via the aquatic
food chain.

that terrestrial food chain threats should
also he evaluated because most of die
food eaten in the United-State*
originates on land, and the terrestrial

iHUMji iaflt pap the aj|mflfi human lood

that the Hka should aoeoaiit tot buiimi
• > ^ - J -^L»l_ •tM^b^l^ 4«*«lM«1^AMdB X^M^H«4MjA

. crops, fivestock, and Bane aninials. One
tvwmiMfliter fltol^J lint fliui 4ABA
mandate worid not be &dfiHed if only
aquatic human food chain threats were
evaluated*

After uondudim an in>e*Ug»tton farto
possible •eflrd» gA delennfaed feat
it would sot bit practical to indwfe •
StSpM t̂C <T>fa«ltlOH TO tBlfBStfJAU IffHIWI
food coain threats fa tfie MRS. The

food chmm even ifmey are ooiy
or vt prasoot in

modest Quantities. mbeBevgdat

teUNcs wnl ndncc «w flOortmu
icsoigctt re^ulccd to score this factor.

EPA

wu not giro nfficMBi

EPA eratoated me use of j ^_ _
bioAccmHtttioB potestni donng Hie
field testaad determnxd that mere was

siderable •neertamty related to mis
ft m part oecanse of major

<fiffc if nces a i

and site-specific and is less understood
than the aquatic food chain, audits
assessment requires considerably more
data. These factors render evaluation of
the relative risks associated with the '
terrestrial """p̂ *1 " '̂ ™*i« well
beyond the capability of a screening
system such as die MRS. The final rule.
therefore, does not separately evaluate
terrestrial *"'""»" food « "̂"» rtmmtf
These dueats are, however, considered
indirectly under the resources target
components in the air migration
pathway, ground water migration
pathway, soil exposure pathway, and
drinking water threat portion of the
surface water migration pathway.

The proposed rule required the
estimation of bioaccumulation
ootentials for hazardous substances

difiDereBt spedes in dnnvent

bioconcennviioB vsJoes fiAve been*
computed lot only a fctv species for
KMtdA ̂ ^J^^t^^fff^^ -t^ I^^LA ̂ f 4Ls*most sunmur 111 Btngnt ot DBS
uncertamty. EPA dedoed that
UoeccaBudaaoa potenial should not be
given adotnoaal weight m the HRS. In
addition, as part of the structural
changes dbcnssed m Section m B. the
bioaccuamlatioD potential factor was
moved from dw targets actor category

category softat a is evaluated
consistenBy wim (he other waste
characteristics factors mat reflect
exposure. As part of diese changes, the
use of the btoaccnmulation potential
factor in selecting the substance posing
the greatest-hazard also has been
modified

The final role broadens the definition
of actual contamination ot me human
food chain by modifying one criterion
and adding a new criterion defining
actual contamination. The proposed rule
defined a fishery as actually
contaminated if (1) the fishery was
closed as a result of contamination and
a substance for which the fishery was
closed had been documented in an
observed release from the site, or (2) a
tissue sample from a human food chain
organism from the fishery was found to

contain a hazardous substance at a
concentration level exceeding me
FDAAL for that substance in fish tissue
and the substance bad been documented
in an observed release from the site. In
bom cases, at least a portion of the
fishery must be within the boundaries of
rtm aliff 1»fJ Tflf lltf

Uoder thermal rule, die former
criterion (closed fishery) remains
essentially unchanged. The latter
qJteriottQiim fmtimiriittroQhas
been modified: A fishery is considered
actaafy contaminated if the

in tissue of an iiiimllilVy sesaflebenmic

watershed is at a level that meets the
criteria for an observed release from the
site and at least a portion of the fishery
is within the boundaries of the observed
release. A new criterion has also been
added: A

haviag a bioaccuaMuation potential
factor yatae of «B or greater either is
pieseut man observed gelease
established by direct observation or is
present ia a surface water or sediment
sample at a level that meets me criteria
fat nn obsond rdouc frmr fat tH*
andatlaaataaortionof the fishery is
withm me boundaries of the observed
release. Onhr the portion of a fishery
within the boundaries of an observed
release is considered actually

EPA
actually
basis of fied test results. WMh me more

few actaaQy contaminated
were idmtififid. bocuscz

PJ dosed fisheries did not exist at
most sites:

(^ Hazaidotts substance
concentration dan from tissues of
applicable wganiiias were available for
only a smaB portion of fisheries; and

(3) FDAALs exist for only a relatively
dimly number of V»** l̂*»"« substances.

The final rule also introduces two
levels of actually contaminated fisheries
or portions of fisheries;

• Level t Applicable when
concentrations of site-related hazardous
substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark
concentration levels established in the
final rule based on FDAALs. screening
concentrations corresponding to
elevated cancer risks, and screening
concentratioBs corresponding to
elevated chronic, non-cancer toxicity
risks -via oral exposures. The final rule
allows Level I contamination to be
established based on hazardous
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Figure?
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not counting a faculty's work force is might restrict the inclusion of workers in covered by Stole worker compensation
inconsistent with otfaw population the target population fo: the soil laws. The legislative history of section
counting techniques. Another exposure pathway. This analysis found 101(22) specifically anticipated that
commenter said that workers should be no broad statutory or regulatory authority under CERCIA might in
indttded hi the resident population authority tot ftnftnuKQ$ woncets coveted auuiuuriate ^m. be ^if^ii to tPHWiid to
because the proposed method of by OSHA regulations from releases within a workplace. Thus, Ae
laloilathig soil exposure pathway consideration as targets in the HRS. Agency concludes that there are no
scores can result in inappropriately low Although the definition of a release broad statutory or reanlatory

i!̂ ^S±?̂ 3*JS!BeXI>OS*d ^^^wWA!Srf£(tai^±!r restrictions a^uMt^deratton of10 wastes or ffljnwmif'y'y sou. any mease wmca resnns m eAuostue „„.;,[,;...., «^r»«. i...j I--JIIK_»
Inresponse to these coflments. the to^rsons solely within a workplace "ctwines at OSHA-iegnlated fcolines.

J^gencytavestigated statutory, * * *" it only does so for purposes of aau«oaK«sMMi
legnlatory. and policy conditions that clahns by workers who are already



/ V«L «. Ha. Ml / WdBj.

RgnreS

Sofl Exposure Pathway
PROPOSED HRS

Toodciry
Total Resident Populati
TffiTMllil S*""""*

Thmt

X Wast* Characteristics X Targets

Tenacity Poprfarian Within 1 MOe
of UK

FINALHRS

X WactcCkaracteristics X

Observed CaataannatMo Toxicity Resident IncfiviAial
Huxidoas WtsK Qoantiry Resident Popukuou

Woriocn

Teuc&lml S^^^T'^T

Ncarby Popobtioa Threat

Likelihood of Exposure X Waste Characteristics X Targets

Attractiveness/Accessibility Tenacity Population Within 1 MOe
Area of CoDttmharinn Haiaidous Wiste Quantity Nearby Individual



F«teni / Vol 55. No. 241, / Friday. December 14. 1900 / Roles md, Regulation* 51563

The soft exposure pathway is
designed to acconnt
health risks
'.ontaminated surfi

exposures and

Because ingestion exposures sift
comparable for some types of workers
and residents, the Agency has decided
to incfode workers in the resident
populationthreat However, substantial
variability in the kinds of workers and
work activities at sites (e .̂ indoor and
outdoor) leads to considerable
variability in exposure potential.Iks
Agency believes that oxuuuimng
specific categories or types of workers is
beyond the scope of HRS data
co&ection. Urns, workers ate assigned
target points on* prorated bask: 5
points are assigned for sites with op to
100 workers: 10 points far sites with 101
to LOOO workers, and 15 points for
gi eater than 1.0QO wuuexs. Pioiati0g
workers wOI reduce the data collection
effort Evaluation of workers is not
affected by health-based benchmarks.
(See 15.1.13.) Nearby workers are not
counted in the nearby population
because the Agency considers it .
unlikely that workers from nearby
workplaces would regularly visit
contaminated areas ontside the property
boundary of their workplace during the
workday, and because there is no way
to estimate accurately the number of
•workers who might

O. Air Migration Patbiccy
The proposed rale nu>de several

significant *h«"y« to the sir migration
pathway in the original HRa In
response to the SARA mandate to
consider potential as weD as actual
releases to air. the proposed role
included an evaluation of the potential
to release. The proposed rale also added
a mobility factor to me waste
characteristics fsctor category and an
MB mctoc to me target

for evahmtmg
aUtactorsm the targets category. Flgore
9 shows the proposed air migration
pacnway and the .final nla paluivay.

tf*-_ -- t-lt- - tllail «MBM^M«a*Ajne pnoiic pronoaa nanefons
comments on these changes and raised
new issues as wefl- The most «ty»iB« .̂it
new issue cpacemed the strnctnral
inconsistency in the treatment of gases
and particnlates in the proposed air
migration pathway. For example,
commenters observed mat in the
potential to release evaluation, it was
possible to assign a htffii containment
value to a source with good gas
containment and poor partkulate
containment while »«<g"fr»g high source
type and mobility values based on the
presence of gaseous hazardous
substances. This combination would
yield an inappropriately high potential

to release value. TUs concern was also
noted in discussions with field test
personnel.

The Agency agrees with these
uiaimenteis and investigated methods
to better reflect the differences betwt
gases and particulates. As a result of
these analyses, EPA has made several
changes to the final rule in both the
bkeBiood of retoase and waste

fatheMceanood of release factor
ccta^oty* ffat finaU nut •vunteB sourc0
poteattal to release safirstsly far
and paTMcolates. Only those soui ces

•»! • T.̂ tlm --.^--^^.^ tia^aajiji..-

substances are evabtatod for gas
potential to release, and only those
Eunices containing hazardous
substances that can be released «s
particnlates are evaluated for
partiodate potential to release. Thi*
chfingein]
necessitated other
scoring of potential to re «

in the
ise including

development of separate gas and
particnlate source type factors and
migration potential factors. The names
of these latter factors were also changed
to highlight the differences between
potential to release "mobility" and
waste characteristics "mobility." (See
IJ6.L2.lA6.L2i3.)
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In addition to these changes in fee
basic, structure of the potential to
release betas, the fcaal mle indndet
several sdditioaal changes in the source
type list migration potential {acton, and
containment factor*. Baaed on the
experience gained in the field test EPA
added several some* types to the amice
type fiat Some of theae additions (e«,
surface BBponDdment (not Varied/
baclcfuTed>dry)sisnprydarify .
classification* that woe implied in the

tavohring Wop* nfeasc. w«»
icoosidtnd nrijr in ins dcvriofUatd of
line ptopoMu HRS out ww not tucndGu

rie , h
indicated thai their inclusion in the final
rale was necessary. Finally, new
Distinction within some source types
[p g., nie various types ofpuesj were
added putty m napoose to comments
jtnd partly as a result of field test
experience. As appficable. source type
values were also revised. (See
; § ft j JL-I A, m 9 99 am} Table *-i )

The revised gas and particulate
nngrBOon potffiitisjl factors? are very
similar to the proposed tikehlwod of
ndease gas and parttculale mobflity
factors. Several
tlie need for mcuding dry. relative soil
volatility m the final gas migration
factor. A shnpHncatfcm ana^rsis
indicated mat dry relative soil volatility
was redundant a« it was almost
completely determfned by vapor
pxessoie. Hence, 1$te final gas migration
potential factor inclndes only vapor
pressure aad Henry's law constant The
Diirticolate migration potential factor hi
the final rate is simply the particulate
component of the proposed potential to
release mobility factor.

The containment factors were also
changed as a result of the field test a
review of recent information on covering
systems, the examination of tar release
rate BH"***TJ and tile pufrKc comments
on the need for siinpttcity in the final
rule. The final hst of containment

retaining only those distinctions that are
necessary based on type of source. (See
$ J 6X2.11. ft1?7..l and Tables 6-3.6-
9.) As discussed in Section in F above,
two new mobility factors were
developed for the waste characteristics
factor category.

Connaecters generally supported the
concept oj distance weighting target
factors. However, several disagreed
with the approach used to develop the
proposed factor values. Some
lOitmenters suggested basing the factor

values on long-term meteorology and the
size of the site, while others suggested
that additional T' * ' "
(e$, particalate deposition) be reflected
in the final values. Aa a result of these
comments, EPA. has revised the distance
weighting factors used in the final rule
to reflect kjng Una atmospheric
phenomena. Analyses indicated mat
partfcalate deposition and other similar
phenomena as well as site size were not
sufficiently significant wilhiu (DIB onles
.of a site to warrant mevmcmaimim nie
final factor vahtes. EPA also note* mat
the distance weighting factor vahtes ate

factor value table. (See f &1Z.4 and
Tabfe«-17.)

P. Laigt Vobme Wastes
Mining watte tites. A number of

commenten representing mining
companies, trade associations, and State
and Federal agencies commented on
how the proposed HRS would score
mhnng waste sites; commenten

facilities raised similar issues in regard
to their sites. This section summarizes
and addresses the major issues
addressed by these commenten.

noiuiiifluteis raised scvcial ramHifi-us
regarding the a^
of background levels of metals in
documenting direct or indirect releases
from mining waste sites. One
commenter rfirirfflaiwnffyii that m
determining direct releases from a
mining waste site. EPA should consider
the natural characteristics of the site
prior to mmmg and 1fae changes m .
migration rates resulting from mining.
The commenter explained that the
concentration of metals in a mining
waste pue may be smnlar to or less than
natural concentrations in soil or rocks
below and adjacent to thepile. To
document indirect releases, the
commenter suggested mat EPA require
collection of detailed information on site
geology and hydrological gradients to
ensure proper consideration of •
background levels. Finally, the
commenter asserted that although it is
appropriate to weight observed releases
more heavily man potential releases at
sites with synthetic organic hazardous
substances, the criteria used to define
observed release are not valid at sites
with natural sources of metals. Another
commenter agreed and suggested that .
because of background levels of
inorganic elements, the proposed HRS
could identify as an observed release
concentrations unrelated to mining
activities.

EPA recognizes that natural
background concentrauuos of metals in
soil or rocks can affect the measured

concentration necessary to establish an
observed release at a mining waste site.
This consideration is reflected in the
*1HplJTfTftfTlt tuat "MIT*1 *̂***1*1*** .
significantly above background be
shown to establish an observed retease.
Moreover. EPA has clarified the
observed release criteria in the Snal role
to explain that they specify minimum

-
observed release by chemical analysis.

Seven! commenters questioned the
treatment of metals in the ground water
mobOUjr factor. One commenter. stated
that the proposed HRS is biased agamst
mining waste sites because it gives
greater constderation to the accurate
assessment of the mobihty of organic
substances <*«•" to **if* of naturally
occurring metals. The f itnmf liter noted
that the proposed persistence factor for
Ac surface water ̂ gnHT1 pathway
accounts for the degradation of
hazardous substances m the
environment through four processes.
None of these processes, according to
the commenter. applies to metallic
elements, which1 received a default value
of 3 (the highest possible score for
persistence). Another commenter stated
that decreased mobitity was considered
only for oijfBfuc ijHiiiptmnds* evefl
though lucfuemc compounds are
immobile hi some situations.

One commenter stated that adding a
metals mobility factor; as EPA's. Science
Advisory Board (SAB) recommended.
would allow the HRS to reflect more
accurately the potential for metallic
elements to migrate m the aqueous
phase. Two commenters were concerned
that metals would be assigned a "worst-
case" default value far mobility. On the
other yi^ff*H_ another commenter stated
that onsideration of ttie mobility of .
metals in the revised HRS would at. least
partially rectify the bias in the current
HRS against Ugh-vohnne, low-
concentration mining wastes.

A number of these commenters
appear to have misunderstood the
proposed rule. Metals were not
automatically ««*jj»»*d the maximum
value as a default in the ground water
mobility factor, but rather were assigned
values based on their coefficient of
aqueous migration. The final rule
automatically assigns the maximum
value for mobility only to metals
establishing an observed release by
chemical analysis, which is the same
wey organics and nonmetallic
inorganics are evaluated. For metals and
oetal compounds not establishing an
observed release by chemical analysis.
mobility is based on water solubility
and distribution coefficient (KJ. the
same as fo; organics and nonmeuili*
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baianioas waste quantity tactor
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TW SAB finalnport
CEKOA docket Two
stated nit *e Afency did aot
adeqMldr coawder the SAFi

itioM far leviaDt 0* HR&,

in its review of dw OMtaal

bevB treatod dnKTeony than ouier
ctfea and coBciodad tbat

e that the original HRS was
btssed asja îst BMIIBH waste sites.
llowrrei. the SAB Doted that the

lactMtteshareaotodm orifmal MRS bad the potential EOT sack a
[ an located some bias, particaiariy when soaring, potential

to release, becaase the original HRS did
ool consider awoilty. concentration of RCRASafcttlieCJareaoti
baxaidons cueatiiaenis. sod traaspmt wak a detenainaittaa that sos»e mining
The SAB Mfaested several possible waste releases cast raqaare Saperfaad
aaodifications to i«n"n»» the application response actions. Fat&eraMre. ne HRS
of the HRS to auntog waste sites. is designed so *at * can be applied to

Based m part on the SAB suggestions. caaaed and ahaaHmrd sites as wefl as
EPA proposed several changes to the active sites.
overall scaring process tc nuke die HRS flfftn tiij.i nJiniii »iufi n'fi i
nwre accurately reflect risks associated Snaai coaaaaentets '"jp*^*"1 that the
with mining waste sites, notably. proposed HRS dkl not meet CERCLA

(eb'ivehrhoaMaeneoosfcoBpared to addihon of a mobility factor to the air section 125 lequiieinents tor sites
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involving fossil fuel combustion wastes.
These commenters generally agreed that
section 125 requires EPA to consider the

. quantity and concentration of hazardous
constituents in fossil fuel combustion
wastes and that the proposed HRS had
not adequately addressed this
requirement

One commenter supported the
Agency's proposal to allow
consideration of concentration data
when such data are available. Three
conunenters stated that the proposed
HRS would often assign fossil fuel
combustion waste sites high scores in
part because of the worst-case
assumptions or "default values" for
certain factors (i.e, hazardous waste

• quantity, toxicity, target populations).
The conunenters claimed that'fossil fuel
combustion waste sites receive high
scores merely because of the large
quantity of waste, although this waste
presents no significant adverse
environmental effects, and that these
high scores are inconsistent with EPA's
findings in the RCRA section 8002 study.
One of the three conunenters suggested
that the proposed HRS retained certain
deficiencies of the original HRS. such as
assuming that all hazardous substances
in the waste consist of die single most
toxic constituent in the waste.

EPA does not believe that the
approach taken in tile final rule creates
a bias against fossil fuel combustion
wastes. Partly because concentration
data are considered in the final rule,
fossil fuel combustion waste sites are
not expected to score disproportionately
high when compared with other types of
sites. The HRS assumes that ft is not
possible to determine in a consistent
manner the relative contribution to risk
of ail hazardous substances found at
sites. Given this assumption. EPA has
determined that basing the toxicity of
the combination of substances at a site
vn the toxicity of the substance posing
the greatest hazard is a reasonable and
appropriately conservative approach. In
many cases, the substance posing the
Ijreates! hazard is not several orders of
magnitude more toxic than other
hazardous substances at the site.
Therefore, the effect of this approach on
(he toxicity factor value—which is
evaluated in one order of magnitude
scoring categories—is not as great as
: ome commenters have suggested (see
also section m D). hi addition, as noted
eibove. worst-case defaults are net
a ssigned for mobility: population factors
h ave no default values.

Two conunenters suggested that
because CERCLA section 125 contains
no statutory deadlines. EPA should take
as much, time as necessary to

adequately respond. These commenters
recommended that EPA extend the
tiered approach of the hazardous waste
quantity factor to other factors to take
advantage of the extensive data on
fossil fuel combustion wastes generated
by the electric utility industry.

The Agency does not agree that the
tiered approach used in the hazardous
waste quantity factor should be
extended to other factors for fossil fuel
combustion waste sites [see also section
m K). EPA believes that creating a
separate HRS to score certain types of
sites would not allow the Agency to
provide a uniform measure of relative
risk at a wide variety of sites, as
Congress intended.

One commenter recommended that
EPA consider using fate and transport
models currently under development to
incorporate quantitative representations
cf specific processes and mechanisms
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and transport
models could conceivably increase the
accuracy of the HRS for some pathways,
collection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
appropriate for a comprehensive risk
assessment, but not for a screening tool
such as the HRS. In addition, EPA's
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HRS. EPA points out mat it used fate
and transport models to develop the
distance weighting factors used in the
HRS target calculations, and also that
the HRS incorporates several hazardous
substance parameters (e-g^ mobility)
and site parameters (e.g~ travel time)
that are components of fate and
transport models.

Two commenters expressed concern
that the proposed HRS fails to account
for the teachability of hazardous
constituents as required by CERCLA
section 125." According to the
conunenters. some hazardous
constituents pose no risk via ground
water because they will never be
released to that medium. Thus, even if
hazardous waste quantity and
concentration are considered
adequately, hazardous waste quantity
scores for fossil fuel combustion sites
will be erroneously high unless
teachability is considered as well.

EPA examined the availability of
leachate data and the feasibility of using
such data for calculating hazardous
substance quantity for alt types of
sources and wastes. The Agency
decided against using leachate
concentrations because?

• Leachate data are not available for
aQ sources and wastes, aad available
leachate data on high-volume wastes
and some landfills have limited
applicability for estimating the quantity
of teachable hazardous substances:

• Leachate data derived from lab
studies are limited and do not
realistically represent the universe of
field conditions such as heterogeneity of
wastes, chemistry of leachate, and
density and pore volume cf disposed
wastes: and

• Any method for using leachate daU
could not be consistently or uniformly
applied to all sites.

EPA also examined the feasibility of
developing site-specific leachate data
for estimating teachable hazardous
substance quantity for the ground water
migration pathway, EPA decided against
this option because reliable estimation
of teachable hazardous substance
quantity requires comprehensive
sampling of site-specific heterogeneous
waste, which would be prohibitively
expensive and not feasible, hi some
cases, sach sampling would be
technically unfeasible and unsafe.

EPA evaluated alternatives for
developing a surrogate for estimating
teachable hazardous substance quantity.
The Agency found that adding the
mobility factor to the ground water
migration pathway, based both on
solubilities and distribution coefficients
(K» of hazardous substances, and
multiplying it by the hazardous waste
quantity factor would be a feasible
alternative for approximating the
fraction of hazardous substance
quantity expected to be released to
ground water.

Q. Consideration of Removal Actions
(Current Versus Initial Conditions)

The original HRS based the
evaluation of factors on initial
conditions, b the preamble to the
proposed rule, EPA specifically
requested comments on whether sites
should be scored on the basis of initial
or cum. it conditions. The principal
question is whether the effect of

'response actions., such as the removal of
some quantity of the waste, should be
considered when sites are scored. Initial
conditions are denned by the timing of
the response action; that is, initial
conditions are the conditions that
existed prior to any response action. For
sites where no response action has
occurred, initial and current conditions
are the same for evaluating sites.

Of the 25 commenters responding to
this issue, 15—including all industry
commenters—supported scoring on
current conditions. la the preamble of
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EPA wffl evalaate a site based on
corrent nrmirmrrt provided that
i espouse actions actually have itmo»ed
wastes from the site for proper <*«rrFil
or destraction in a facility permitted
under the Resource Conservation and
Recovery Act (RCRA). the Toxic
Substances Contra! Act (TSCA). or by
the Nodear Regulatory Conunissioa.
HRS scaring wiO not consider the effects
of responses that do not reduce waste
quantities such as providing alternate
drinking water supplies to populations
with dnnking wa:er supplies

EPA has aba decided not to
i response actions

bjr other parties. The Aaeacy bebeves

i uaiiilnal iijilnHuii of fte HRS by
iheretwostmOar
|dJ0erentsetsof

: abfaoogfa fee Agency is

t for initiating
. it beheves Oat soch cases will

be rare, iaaay State (and Federal)
icuHivu aaCtiQos ve ""**""* nieasiires

sAe. Givefl tte flKve BBiiled defimtioo of
response <hita^.» floled uwve (e .̂
Rnovu off wufee from the site for
rijajpffaxl Qf alajH|i |̂gn.ai |Q ft RQIA-

peiBMtted itxiflly). mtay actions
ooodflcted by States would not oe
iuiiUrined B IBS r*«""g In addition,
in •••ivy cajts. Stale and Federal
removal actions are undertaken after an
S! has been conducted. As noted above.
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EPA wffl only consider removals
(Xjndacted before the SI in the HRS
score.
&, Cutoff Scon

to the NPRM preamble. EPA proposed
that the cutoff score for the revised HRS
be functionally equivalent to the cuiient
cutoff score of 2&& The Agency also
vMUJBiteu ooBunent on three proposed -
options roc deter linning functional

• Option 1: S sit sing both the
rigtaal and final rule, t
tatistical mryste to determine what

revised HRS score best corresponda to

• Option 2: Choose a score that would
result ta an NPL of the same sue as me
NPL that would be created by using the
original HRS: and

• Option 3: Identify the risk level that
would correspond to 2&S in the original
HRS and then determine what revised
HRS score corresponds to that risk level

cannot be a fonctianal equivalence if the
revisions have any meaning^ They
argued that if the revision* meet the
statutory mandate to make the HRS
mote accurate, the scores should be
different and, therefore, cannot be
related* Several convMotecs supported

divided about
die use of a functional equivalent. but

hich option shonld
be used One oommenter stated Oat -the
215 score should be evaluated to
ufttsEOuDG wbctbcr it RoocvBu mumQum

suggested that a functional equivalent
would be appropriate and should be
determined using equivalent risk levels
(option 3), but also with an eye toward
keeping the NPL to a manageable size
(option 2).

Commenters not supporting the use of
a functional equivalent suggested a
variety of alternative approaches.

• Establish the en toff score based on
risk, without regard to the current cutoff
level or a ftn^i/i«al equivalent;

• Leave the score at 2&K
Propose a new cutoff d a

description of methodology in a public
nctice with a 60-day public comment
period;

• Lower the cutoff score to provide an
incentive to responsible parties to '
undertake remedial efforts and make it
passible for sites where a removal
action has taken place to make the NPL.
thus reducing the controversy over
whether to score sites based on current
conditions;

• Raise the cutoff score by ai least 20
points;

• Eliminate the present cutoff score
by creating categories of sites instead of

individual ranks as a means of
prioritizing NPL sites;

• AIMIMJ the MM. ai.TMtatly tn jn^j^l*
only those sites Out deserve priority
attention (&g* orphaned sites) and are
likely to receive Snpernmd financing; or

• Rank .all sites showing any degree
of public fcful*^ and/Or **miraimfp<t*l

risk on a relative scaJe and perform
remedial activities based on available
funding. '
In addition, fcmrcommenters felt that
the cutoff soon far the final rale should
not be fixed until me technical merits
and potential scores of representative
sites are tested and compared usmg
both the current and proposed HRS.
Further, one commenter. noted that the
field test did not indicate the
relationship between the revised HRS
score for a given site and the current
score; another added that antfl this
equivalency issue is clarified,
>¥i*mB>^PHM comment OB. any proposed
revisions cannot be HWI*

Baaed on an analysis of 110 test sites.
EPA has decided net to change the
rtitntf «rngf *t fltt* Hmo Tttif comfafrtrtn

was reached after applying aU three
approaches to setting a cutoff score that
would be functionally equivalent to 3AS.
In its analysis, the Agency scored field
test sites with both the original and
.revised HRS. The data from these test
sites show that few sites score in the
range of 25 to 30 with the revised HRS
model Tie Agency believes mat mis
range may represent a breakpoint ia me
distribution of site scores and mat tin
sites scoring above the range of 25-30
are dearly the types of sites that the •
Agency should capture with a screening
model Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has .
decided to continue to employ 2&S as a
management tool Cor identifying sites
that are candidates tor me National
Priorities List.

EPA beBeves that the cutoff score has
been, and should continue to be. a
mechanism that allows it to make
objective decisions on national
priorities. Because the HRS is intended
to be a screening system, the Agency
has never attached significance to the
cutoff score as an indicator of a specific
level of risk from a site, nor has the
Agency intended the cutoff to reflect a
point below which no risk was present
The score of 2&5 is not meant to imply
that risky and non-risky sites can be
precisely distinguished. Nevertheless,
the cutoff score has been a useful
screening tool that has allowed the
Agency to set priorities and to move
forward with studying and, where
appropriate, cleaning up hazardous

waste sites. The vast majority of sites
scoring above 2&5 in the past have been
shown to present risks. EPA believes
mat a cutoff score of 2BJ will continue
to serve this crucial function.
IV. Section-by-Section Analysis of Rule

Besides the changes discussed above.
EPA has made substantial editorial
revisions in the rule being adopted
today. Source characterisation is
discussed in section 2 of the final rule,
along with factors that are evaluated in
each pathway. These factors include

• and
evaluation of targets based on
benchmarks. The order of presentation
of the pathways has been changed to
ground water, surface water, soil
exposure, and air. Following the four
sections describing the pathways, e
section has been added explaining bow
to evaluate sites that have radtonuctides
either as the only hazardous substances
at the site Or m combination with other
hazardous substances.

hi general descriptive text that -
provided background information has
been removed as have references and
date sources; the sections have been
rewritten to make the rule easier to read
and to apply. The figures presenting
overviews of me pathways and the
scoring sheets have been revised
throughout to reflect changes in the rule
and assigned values.

This section describes, tor each
section of die rule and each table, the

abstantive changes; editorial
ritffgft that do not affect the content of
the rule are not generally noted.
Section 1 Introduction .

The text explaining the background of
the HRS tad describing the rule has
been removed. Definitions of a number
of additional terms used in the rale have
been added for clarity. Tie definition of
"hazardous substance" has been revised
for clarification. The definition of "site-
has been clarified and now indicates
.that the area between sources may also
be considered part of the site: The
definition of "source" has been revised
to explain that those volumes of air.
•ground water, surface water, or surface
water sediments that become
contaminated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surface water
sediments may be considered a source if
they cannot be attributed to an
identified source, m addition, the
definition of source now includes soils
contaminated by migration of hazardous
substances.
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taWaWongMalfBS. ate Agency Exceptions related to radionuclides are ExpbJas bow to sefect ifae sofastance
aWaaanacaaWal feasible noted dvoogboot the rule and potentially posing me greatest hazard.

enamsbeaUheaadVtoidentifr referenced to Section 7 Section JL4JJ Taaridty factor.
soorcesbtJMttBStaajasaeoB theM1!- Section 2.1 Overview: Introduces tfae Fiulaait how IB asejgn taxicity values.
If* afteraa aapveanaav effort has rned pathways and threats included in HKS CaaBBBS IB aat aaaaiaca to sconog

Section ill Calculation of MRS site flat pro miih, Table *-* (proposed rale
I at die type of score Provides the caaanon used to TabbZ-O) has beam nrnaed to nuke

calcaUle the final MRS score. tfaej

•tfkfla^aeaaml ••B̂ ^>BVaK^BBa^M B̂M •keVaaMP leWfiakM ^MH^̂ B a_ j; » .. ;̂  ^^Mb^^ î 1 . •̂al̂ alMaaa>iea>MaB ^^^^^^_ •§_• ,, _ §. _ — t—— • «-.»•qaafaTtK vvTBq îKaTJB aiau luiaW jcore. iaajcattt. IB general, now R*a\vooi>aBVB9aaiaMBHK vantesaavsnoi
ttt are cajcolattd and chaaajaov AavoviMaKtoalwajps anlyi

.BPAaesnot lachabs a iiaiplr pattrway score sheet faad(aaela«caaaaaadb)anHBS
" * rTabba-l). tao^ factor vriae of IftOOP was

Uacs evabatMais common, to afl taae of aat praaaaal lab at the way
pathways. EPA develops caaavc aunh ily valaes for

SecooDr? Characterize soones. lead (î  icfcnar* eVMes. in onits of
ha^oaacassoaroecharacterizatiaBand aaafce (aajAff-day). ate no longer

Table Z-2, the new sample devefeped tor bad).
ncterbtatton worksheet SecoaaJL4X7 Mnordbus substance

SectueZZI Identifytoarce*. MJectiaa. listswhichfactors are
nifriaini that for tfae three uugiatiun coaaiiBed. In each panway or threat* to

the son exposare pathway, aieas of acaHUSBBjrpoalag laegnatest hazaid.
be hsted. obaerved oantamnianon are identified.

Section »» Identify hazardous
oggocittted tnth a source. evabaled haani oa ve ooaujKoation of

Jy provided ami n ityftaaam or ecasys^em) and/or
10 the waste

HeRtJff hozordous bioaocaaaanhaii paantsaL Tbe
available to a pathway. sabataanes selected far each pathway ot

aary be coaaidered available to each coaJbeaedvshjn For the sofl expusaie
pathway. Pot the three attgrabon paaiway. the sabstaace with the highest
pathways, the primary fanutarJon on ~ toKKny vatae is adecleQ froai *flin»^
avaOabnty of a haxardoos substance to srfalanrrithil aa ill the criteria far
a pathway hi that the substance nast be obearvea cantaaaaabBB, av tfae threat

vabe. for that pathway, greater than ft blumi aaaJillua • fce selection of
that is. the hazardous snbstance mast be sabstaacesia BBC haaaja food chain
avauahie to aognte from its soorce to threat has chaeaad as a naab of the
the aadiuui evaluated. For die soil tlieUiaal chaaats dMcasaed above. In
e«umaie pathway, the primary Ifae proposed rale, oary sabstances with ! <
aaBtatioa is that the substance must aK heaaest bsoaocaBBbbon values were

tfae criteria for observed evabatod far taoonty/persistence; in the
and. for die nearby fiaal rab. the sabstaace with the highest
abo be accessible. coaaaaed toadxa /̂petsssaeace/

Sectioot3 likelihood of release. linn i aaaililiua vabeisuhctrdmthe
Specifies the criteria fat establishing an BBBMB. bod cham threat of the overland
observed release (discussed in section flow/flood aagiartna coaaMaent For tfae
IDC of this preamble) and explains that groaad water to sarface •water nutation
p -tential to release factors are cijuinum ill. nwbiGty is abo cumideTed.
evahsaatd only when *n observed This revised method better reflects the
release caaaot be documented. Table 2- overall threat
3. which replaces Table 2-2 in the Section 2A2 Haaadous waste
proposed rale, provides tbe revised auuutitj. Ducribe* bur at cateolate the
observed release criteria for chemical hazardoas waste onann'ry factor value.

pathways aad to the aeaiisl mdi»iiliul anaryses for the migration pathways. as explained in section ID D of this
(waaVJataatl faetoc aat* the ssethod* far Table 2-a is abo nsed in establishing preamble. The expbnatioa has been
caaawriaaks to beacBR do have been obsei»ed conramrtution for the soil simplified ftom that presented in the
ci«aedasaav«BKbeacaBavksased- exposare pathway. proposed role, aad a datcassion of
TheparpoecofaMpertistoaaaketfae Section Z< Waste characteristics. onaHorated soarces has been added A
rab less rqmiuues by utmutmg fai! Defines the waste characteristics factor dtscassion darifyiag the method for
explanations of tat evabanon of certain category evaluating haraidoas waste quantity in
factors only once rather than in each Secttoit 2.11 Se!fc'.:on o' svbs'.cnce the soil fptiMiff pathway was also
pathway ic which they occur. pofer.'.-s.'V posing gr?c:ft! *?=zcr? added, and clarifying language on this
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point waimserted tiaonghoot Ike
subsections of i 2.4A Table 2-13 from
tine proposed nle ha* been etimmated.

Section £421' Source hazardous
waste quantity. Detajb the i
dut may be considered in evaluating
hazaidon waste quantity for a i
Of ttICA 01 ODttfVGd OOOtttaUaUtlOIL

Section UZil Hozardou*
ccnttitueat qoaatity. fiqnaJsi how to
assign a value to the hazardous
constituent pjitaatity factor. An
explanation of the treatment of RCRA
hazardous wasteshasbeea added to
darify me scoring of these wastes.
Table 2-5, Hazardous Waste Quantity
E^ramation Equations (proposed rale
Table 2-14). has been revised in several
wiiys. The constant dhrisor of 10 has
bc«n moved from these equations and is
unincorporated into the factor values
assigned using Table 2-8. Two types of
surface fanpoimdments are now Ibted to
eiisure that UiifMfd suiface
•IWIWVItfwflVlflMfA 4TM*tlW94Ml

appropriately. The term 'tanks'* has
biien added to containers other than
dinmrto clarify how tanks should be '•
ei«mated.'Abw, equations for
calcnlatmg hazardous waste quantity
based on area have been revised based
on a study of waste sites. The study
indicated that new depth assomptioni
sboaU be used for same sources; the
land treatment equation was revised
bnsed<on data front die same study
abort typical loading rates in land
tnSBtOMBt OfMfAQQIIeV

Section HZL2 Hazardous
wastestream qaantity. Explains how to
A««iyi a veins for hazardous
wastestream quantity based on die mass
of die waslesUeam. An explanation of
the treatment of RCRA hazardous
wastes has been added to clarify die
sewing of these wastes.

Section 2.43.L3 Volume. Expiates
how to assign a value for source volume.

Section 2.12J.4 ^na-Explainsnow
to assign a vahte for source area.

Section Z^ZU Calculation of
source hatarooas watte tjoantity value*
Explains how to assign a value to source
hazardous waste qnantiry.

Section IA22 Calculation of
hazardoat waste qaantity factor valve.
Explains how to assign a factor value to
hazardous waste quantity using Table
Z-*. The values in Table i-« include
several changes. The cap applied to the
factor value (Le, die lowest hazardous
waste qaantity vahte required to assign
the maximum factor vahte) has been
increased to reflect more accurately the
range of hazardous substance quantities
found at waste sites. The cap is set
based on the maxunnni quantity found
at current NFL sites. Rattier than being
a ssigned a maximum of 100. as in the

proposed rale, die assigned factor
values range to XOOOAOO, Bach factor
value less titan tiie cap is assigned for
quantities that ranee aciuas two orde
ofmagnthjde.Tfotwo-order-of

itainty
..... — —_i quantity ax

Jratton of die hazardous

releases as weQ as uncenaiaty to
tdfiilllymg allsoavces and associated
releases. Using the ranges also

Non-zero values below lam rounded to
1 to ensure tiiat sites with smaH
amounts of hazardous substances wfll
receive'a npapnto score' for waste

* ,,,,,-—-J... 4luk mtflfanmH ̂ . •-••jlni.a

waste quantity factor valne is 10. except
for; (1} hfigmtfoa padiways d>at have
any target subject to Level I or D
concentrations; and (2) migration
padmays where dtere has been a
removal action and die hazardons waste
quantity factor vahM would be 100 or
greater without consideration of dw
removal action, m diese cases, die

factor value has been changed to 100
(see sections QIC and ID Q above for

values},
Action Z4J Waste characteristics

assign a value to the waste
characteristic* factor category. As
discussed above, die final waste
characteristics factor vahte is capped at
100 (tOOO wim Uoaconnulation
potential). Vahies are assigned by
placing the pradoct of the waste
characteristics factors into ranges of one
order of magnitude, to a cap of 10* (10s*
if bioacamralstion potential is

Section 2.43.1 Factor category
value. Explain* how to Me Table 2-7 to
assign a vab» to waste characteristics
when btoacuuiuilaHfln (or ecosystem
bioaccomolation) potentfal is not
considered.

Section Z43J Factor category
value, considering bioaccamalatioa
potential Explains how to use Table 2-7
to assign a vane to waste
characteristics when bfoaccamnlatiori
(or ecosystem bJoaccnmnlation)
potential is considered.

Section ZS Targets. Explains how
.targets factors are evaluated. This '
approach generally involves three levels
of evaluation (Level L Level n. and
Potential) and the «*e of media-specific
concentration bencfaniarlcs* as discussed
in section DIH of this preamble. Level
IQ has been dropped; use of benchmarks
has been extended to all pathways and

to factors that assign vatee* to the
nearest individual {well/intake). Also
discusses assigning level based oo

tissue samples tiiat do not establish
actual contamination may be used in

Section ZSJ Determination of tore!
of actual contamination at a sampling
location. Explains dw approach used for
evaluating the level of actual

changes have been made to alkm die
level of actual contamination in die
human food chain dneat to be based on
tissue samples from xpistir food chain

idtat cannot be used to
establish an observed release.

Comparitoa toe n
and

benchmarks have b ojuaDed or
ded(seesectioniaHoftfais

preamble): changes have been made to
allow the level of actual contamination
in the t""'f»" ftwi rf»iit threat to be
based on tisne samples from aquatic
food chain omnisms that cannot be
used to an observed release.

Section 3 Ground Water Migration
Pathway

The ground water migration pathway
evaluates dueals resulting from releases
or potential releases of hazardous
substances to aquifers. The major
changes specific only to tins pathway

^replacement of the depdt to
aquiter/hydrauHc conductivity, and
sorptive capacity factors with travel
time and deptii to aquifer factors: a
revised approach for ansignmg mobility
values; removal of dw ground water use
factors and dieir replacement by a
resources facton evahtation of dte
nearest weQ factor based on
benchmarks;a|w^ i»ui«im>f to scoring of
sites having-bodi karst and non-karst
aquifers present

Section 34 Ground Water Migration
Pathway. Descriptive text has been
removed. Figure 3-1 has been revised to
reflect revisions to the factors
evaluated, and Table 3-1 has been
revised to reflect die new factor
category values throughout

Section 3Jtl Genera/
considerations. The tide has been
changed.

t Section SAM Ground water target
distance limit An explanation of die
treatment of contaminated ground water
phnnes with no identified source has
been added. For these phimes.
measurement of die target distance limit
begins at die center of the area of
observed ground watrr contamination:
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Section 3A2J Level of

evelute population Sssed on
concentrations of haxardous substances
in samples. Text was added to assign
Level H oontammatfon to any drinking
water wells where tttere is an observed

. release by direct observation.
Section 3.342 Lere/1

evaluate popahtions exposed to Level I
(Concentrations. The scoring cap was
eliminated, and the multiplier fie,
weight) is nowlO.

Section 33JJ Level U
concenttattant. Bxplates how to
itvaiaatepopalattons exposed tolevd H
concentrations. The suuriuy cap was
(•Kminated. ««nf rt»» multiplier (Le*
weight) is now 1.

Section 133.4 Potential
contamination. Explains how to assign
vahiev to populations potentially
exposed to cazrtammatiaa from dte site.
The Hjiniula nr cascnlsuog population
vanes has been modified to reflect bom
the revised method for evabating karst
aquifers (see below) and die use of
distance-weighted population values
from Table 3% which has been added
to assign dnrtance-weigbted value* for

; populations hi each distance category.
The vames are determfned for each

•"distancecategory and are then added
across distance categories, and me sum
is divided by 10 to derive die factor
value for potentially contaminated
popoktfoeL'The assigned vames in

.tatistical stmslatfon to yield the same
^popeJation veJaev en average, as die use
oi dw formulas m die proposed nue. The
a* of range vabes has been adopted as
part of die siiiiHlifh 'alien discussed fa
section IDA. The rounding roles have
also changed. The method far evaluating
kftrstaannersaasbeensimphfiedandis
explained is. das section. Table 3-14 in
die proposed rale* .which included
dilution weighting factor* for the general
case and far two special cases, has been
removed* and ute two ipffnia? karst
cases are no longer evaluated. (The
generally applicable dfiunon factors for •
karst have not changed and are au
inwpotated into die distance-weighted
population values in Table 3-12.) The
scaring cap was eliminated, and the
multiplier (Le, weight) is now 0.1.

Section iiZS Calculation of

rvrised to reflect the changes in the
evaluation of actually contaminated
wells. The rounding rule has also been
changed, and the scoring cap was
eliminated.

Section 333 Resources. Describes
how points are assigned to resource
usss of ground water. Points may be

assigned if there are no drinking water
wells within the target distance BanX
bat the water is usable lot drinking
water. This scaring allows for
consideration of potential futore uses of
the aquifers. (See section mi of ftis
preamble for a discussion of tbe relative
weighting of these factors.)

SectiomSJ.4 Wellhead protection
ana. Explains how to assign values to
ttrff factor. The maiHfiMim value is
assigned when a source or an observed
releaMOMpaitialrrarfnBywItttina
w«nbMd protoction nw appKcablc to
the aquifer being evaluated, and Has
value has ben changed bom SO to 20 to
adjust for scale changes. A new
criterion to scoring this factor ha* been
added If a weflhead protection area
applicable to tfae aquifer being
evahtfted is within tbe target distance
Hmh and nettfaer of the other conditions
is met. a wloe of five is assigned TUs
change allows the HRS to place a value
on tbtf rasonrn.

Section 3JS Calculation of targets
factor category value. Has been revised
to reflect changes fat die factor names.
The roncdlug rule has been changed*
and the scoring cap was eliminated.

Secttoit &4 Gfooml woternuyotton
scon for on oquifer. Text has been
revised to reflect the new dfvisar for
nonnaHimg pathway scores

Section 3J Calculation of ground
water migration pathway scon. Text
ha* been simplified.

In addition to the above noted
changes, the sorptive capacity factor has
been eUminated and replaced by the
depth to aquifer factor, as have me
tables used to assign values to this
factor (Tables 3-8 and 9-7 in the
pmuusea raleV The groond water use
factors have also been efiminated as
have flie tables used to assign their
v&htes (Tables 3-15 and 3-16 in die
proposed rule). Figures 3-2.3-3, and 3-4
and TaUe* 3-4.3-6.3-8.3-13 of tbe
propcsed rule have been removed.
Section 4 Surface Water Migration
Pathway

The surface water migration pathway
evaluates tineat* resulting from releases
or potential releases of hazardous
substances to surface water bodies. One
major change to this pathway is the
addition of a new component for scoring
ground water discharge to surface
water: either this component or the
overlaed flow/flood migration
component or both may be scored. For
each component, three ducats are
evaluated: Anritm^ water threat, fcmnan
food chain threat and environmental
threat Other major chasges specific to
this pathway include elimination of the
recreational use threat; simpiiflca(:c= cf

overland flow potential to release
factors; modifications to the human food
cham threat including addition of a food
chain individual; modifications to die
treatment of bioaccammlation potential
and addition of « similar factor,

threat; mndiftcanVnts to me persistence
factors ravisioiia to uw j*"i>*̂ o"i weights*

benchmarks to evmhsatton of the nearest
infalre. and addition of levels of

estabBshing acnwl food chain

surface water use factor addition of a
i factor to dte targets

evaJnation in dw drinking water threat
end revisions to sensitive environments.

Satjooe Heifer M^itUion
Pathway. New structure of die pathway
is explained. Descriptive text baa been
removed. Figure 4-1 has been revised to
reflect revisions to die factors
evaluated, and Table 4-1 has been
revised to reflect die new factor .
category values throughout.

Section 4A1 Migration components.
Explains how to score die two migration

Section 4JL2 Surface water
categories. A definition of coastal tidal
waters has been added. Some surface
water bodies diet belong m das new
category were fisted In odwr categories
in the mopoaed role (e«. bays and
wetlands contiguous wim oceans).
Isolated perennial wedands have been
added to die definition of lakes; sah
water barbors larger/ protected by
seawalls have been removed front die
definition of lakes. Ocean has been
defined more precisely as areas
seaward from die baseline of dte
Territorial Sea. Contiguous bays have
been removed from, and wedands

i to the Great Lakes have been
I to ocean and ocean-Hke bodies.

These definitional changes/
clarification* more accurately reflect die
different characteristics of fee water
bodies.

Sectional Over/and flow/flood
migration component As discnssed.ia
section HIM of this preamble, the
surface water migration pathway has
been divided into two components. The
overland flow/flood component is
essentially die surface water migration
pathway as proposed except that the
recreational use threat has been
eliminated.

Sectiop4.il General
considerations. Consists of several
subsacikxis.
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Vabes far Sarfac* Water Mgatton
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to

• Table 4-7 (proposed rale T«b»e 4-*}
have basa revised to ailyut* for the

i assigned to the

kMB the fadarftlm for poteatiaJ to

if Jiood: Descriptive text ku

Sectiao411t?tl
fflood). Text BT Table *-« (piopojed rale
Table 4-7) bM been revised to

T
^ ntTbe

t far cdttficAtioB by m
r IMS DGCB dropMu. Toe

acare. For
bar*aUi«e.bat

•tethe

with the highest

added to Bake the rale cumaJeat with

-if«-ii \»ifi91999 Floodfmjae*cf-
Vafaje* assî ed to this factor by Table
4-* (proposed rote T«ble 4-8) have beea
revised to better reflect probabffitiec
and to adfast far the higher avataaa
assis^ad to ne factor category.
Descriptive text hat been lesjoved,

Section 4-12.1JHJ CakaJatiomof
the factor rafue for potential to release
by flood Ha* been revised to reflect a
nuninnna size requirement for soioces.

The text has bi
lofaa

E Table

Itodanfy
tdefnh

^ ^ ̂  jValaes—
i added. Descriptive

CfrKpj^t 99i* Calculation of
§f*m»f tfffamfmiftmmfifptftfft wnLm* Table

feseKStte has baesiClHBBad to reflect

(proposed rate Table 4-Mj has been
changed to reflect die BMhipficatrve
relationship.
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Section 4.13JL2 Hazardous waste
quantity. Reference* | Z.4A

Section 4.1 J3J Calculation of
ariniong water threat* woste
characteristic* factor category value.
Text Ins been revised to indicate the
mulupttcanott 01 toe factors, we new
maximum value, and the table used to
assign tbe factor category value.

Section 4.123 Drinking water
threat—target*. Descriptive text has
been removed. Text was added to
assign Level It to actoai Wfttmninsflftn
based .on direct observation.

Section 4. tZ3.1 Nearest intake. Tffle
and the factor name have been changed.
As discussed hi Section ffl B of this
preamble, this factor is now assigned
values based onteahh-based
benchmarks, instructions for how to
assign dilution weights to dosed lakes
and lakes with BO surface flow entering
have been added. Table 4-13, Surface
Water Dilation Weight* (proposed rale
Table 4-11}. has been revised to add
more type* of sarface water bodies and
to change die dilution weights. These
changes have been made to reflect more
accurately die flow ranges of wster
bodies and are based on analysis of
data onflow.rates and dQctioa.

Section 4.13&2 Population As
explained above, population is
evaluated based on two levels of actual
contamination. Targets potentially
contaminated are dilution weighted and
•re assigned value* based on ranges.

= Populations served by intakes which are
'blended wtth water from other drinking
water sources are to be apportioned
based on the intake's relative
contribution to the total blended system.
THie role includes iusU'uclious on the
type ox data to use when determining
relative contributions of intake* and
w«n*. This change is intended to reflect
more accurately the exposure of
populations through blended systems.
The rale also includes instructions on
bow to i9 apportion population for systems
wilh standby weOs or standby sarface
water intakes.

Section 4JJJJ.1 Level of
contamination. Explains bow to
evaluate population based on tbe feve!
of contamination to which they .are
exposed.

Section 4.12323 level1
concentrations. Descriptive text has
been removed. The scoring cap was
eliminated, and the mnhipKer (Le,.
weight) is now 10.

Section 4.12&23 Level U
concentrations. Text has been simplified
and revised to reflect the changes
discussed above. The scoring cap was
eliminated, and the multiplier {Le..
weight) is now 1.

Section 4. ti33.4 Potential
cantBttumttion. Bouation'Used'to
calculate this factor has been revised as
discussed above. A new table. Table 4-
14, Matron-Weighted Population Values
for Potential Contamination Factor for
Surface Water Kfigratkm Pathway, has
been added to. assign values, which are
then added across dUTdent surface
wster body types and divided by 13 to
derive the value for potentially
contaminated population. The miiflniil
values fa Table 4-14 for each population
range category were determined by
statistical simulation to yield the same
population vame. on average, as the use
of fee formulas fa the proposed rate. The
use of range values has been added as
part of the simplification discussed in
section in A. The rounding rale has also
been changed, the scoring cap was
eliminated, and the multiplier (Le_
weight)isnowOJ.

Section 4.LZ3J3 Calculation of
population factor value. Explains how to
combine values assigned to the three
population groups. The rounding rule
has also been changed, and the scoring
cap was eliminated.

Section 4.17.33 Resources, As
discussed in section 01J of this
preamble; this factor has been added to
account for the potential impact of
surface water contamination on
resource uses.

Section 4.LZ3.4 Calculation of
drinking water threat—targets factor
category value. Has been revised to
reflect the changes in this factor
category. The rounding rule has also
been changed, and the scoring cap was
eliminated. • . .

Section 4.13.4 Calculation of
drinking water threat score for a
watershed. Text has been simplified.
The divisor has changed.

Section 4.1.3 Human food chain
threat Descriptive text ha* been
removed.

Section 4.13.1 Human food chain
threat—likelihood of release. Section
references have beea changed.

Section 4.1&2 Human food chain
threat—watte characteristics. Text has
been simplified.

Section 4.1.33.1 Toxicity/
nersistencf/bioaccumulation. Text has
been simplified and modified because of
the ̂ hany in the use of
bioaccumutation potential in selecting
the substance potentially posing die
greatest hazard.

Section 4.1AZL1 Toxicity. His been
changed to reference J 2.4.1.1. Also
changed so mat evaluation of toxicity is
not limited to substances with the
highest bioaccomulation potential.

Section 4.133.12 Persistence.
Clarifies how to evaluate persistence for

contaminated sediment sources, and
sdds coastal tidal waters as a category
of sarface water. Also changed so that
evaluation of persistence is not limited
to substances with die highest
bioaccusulan'on potential

Section * I9it9 Biooccumufation
potential As described in section ID M
of mis preamble, the method of
accounting Jor bioaccamulation
potential in the selection of the
substance potentially posing tbe greatest
hazard has been changed, to the final
role, btoaccunmlanon potential is
considered together win toxicity and
persistence rather than as a primary
selection criterion. This change was
made because all three factors are now
scored on Hnesr scales. In addition,
where data exist, separate
bioconcentratioa factor values are
assigned for salt water and fresh water
the text now clarifies that die higher of
these values is ssed for fisheries in
brackish water and for sites with
fisheries present in bom salt water and
fresh water. The adjustment for
btomegniScation has been dropped
because it tended to docble count
bioaccnmulation. Both Table 4-15 (Table
4-14 in the proposed rule) and tbe text v
have been modified to clarify me data
hierarchy for ••rigr'ptg broaccuaralatiorr:
potential factor values. Also. Table 4-15
now makes it clear mat the assigned
values for Uoaccnmnlation potential are
on s linear scale.

Section 4.133.1.4 Calculation of
toxicity/persiatence/bioaccumulation .
factor robe. Explain* how to calculate
a toxjerty/persistence/btoaccumttlation
vahw. Table 4-16. Toxicfty/Persistence/
Bioaccnmulation, has been added to
assign the factor vame*

Section 4.1333 Hazardous waste
quantity. References 14.1 ? ??.

Section 4.1333 Calculation of
human food chain threat—wasie
characteristics factor category value.
Text has been revised to indicate the
multiplication of the toxidly/persistence
and hazardous waste quantity factor
values, subject to a maxhnun., and the
further multiplication of mat product by
the bkiaccamaiation potential factor
value, subject to a mayjmnm for this
second product, and to reference the
table for assigning the factor category
value.

Section 4.L33 Human food chain
threat—targets. Has been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use factor. As discussed in section HI M
of this preamble, criteria for establishing
a fishery subject to actual
contamination have been revised. Text
was added to describe the additional
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sensitive emiiooaeats. Table 4-22.
EcoJofical-Based Beocbmadcs for
Haxardom Sebstaaces in Sorfaoe
Water, has been revised as described in
sectkM m H of tais preamble. The
numfBin role has also been cbaaged.

Section 4.1431.1 Level I
i tonttttti uiionsL Explains the new
method of evahabnf wetlands based on
wetland fnyotape. or. in some situations.

Grand water to tarfoee
As
dns
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for

water bodie»
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Section 4-2J Genera/

Etitade surface
ivofen. Explains the conditions that
most apply before this component is
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scored. In general, this component is
scored only when there is a surface
water within one mile of a source, the
top of the uppermost aquifer is at or
above the bottom of the surface water,
and no aquifer discontinuity is
established between the source and the
portion of surface water within one mite
of the source. Exceptions are also
explained.

Section 42.1.2 Definition of the
hazardous substance migration path for
ground water to surface water migration
component. Explain* that Ike migration
path is defined as shortest straight-tine
distance, within the ip>t*r boundary,
from a source to surface water.

Section 42.U3 Observed release of a
specific hazardous substance to surface
water ia-water segment Explains that
before an observed release of an
individual hazardous substance can be
established to the surface water m- •
water segment, the substance must meet
the criteria for an observed release both
to ground water and to surface water
(this requirement does not affect die
actual scoring of observed release]. Also
clarifies the use of samples from the
surface water ID-water segment

Section 42.1.4 Target distance limit.
Explains the criteria for determining the
target distance Emit and for establishing
whether targets are subject to actual or
potential contamination.

Section 12.1.5 Evaluation of the
ground water to surface water migration
component Explains the general
approach for evaluating this component.
Figure 4-2, Overview of Ground Water
to Surface Water Migration Component.
is new. Tsble 4-25, which is new.
provides the scoring sheets for this
component ,

Section 4.22 Drinking water threat.
Explains the general approach for
evaluating this threat

Section 4.22.1 Drinking water
threat—likelihood of release. Explains
the general approach for evaluating this
Factor category.

Section 4Z.2.1.1 Observed release.
Explains that scoring an observed
release is based on releases to ground
water.

Section 422.12 Potential to release.
Explains that scoring is based on the
scoring of potential release to uppermost
aquifer.

Section 4-2-2.1-3 Calculation of
drinking water threat—likelihood of
release factor category value. Explains
how to assign the factor category value.

Section 4,?.?? Drinking water
threat—waste characteristics. Explains
the general approach for evaluating this
factor category.

Section 4222.1 ToxJdty/mobility/
persistence. Explains 'he approach for
evaluating these factors.

Section 4222.1J Tenacity. Explains
that toxiciry values are assigned to all
hazardous substances available to
migrate to ground water.

Section 4.2.2,2 12 Mobility. Explains
that the mobility value is »^"g"»^ to all
hazardous CTfrf*31"^* available to
migrate to ground water.

Section 421713 Persistence.
F.j.ljjiM that thi« tmt*nr value 13

assigned as in the drinking water threat
for the overland flow/flood migration
«H^M|MffiMit for •!! hazardous substances
available to migrate to ground water.

Section 422214 Calculation of
toxicity/mobUitf /persistence factor
value. Explains that the factor value is
the highest value Hsta'gnfd to any
hazardous substance evaluated using
Table 4-28, which is new.

Section 42222 • Hazardous waste
quantity. Explains that hazardous waste
quantity is calculated for hazardous
substances available to migrate to
ground water.

(faction <*9?y3 Calculation of
drinking water threat — waste
characteristics factor category value.
Explains how to calculate the factor
category value.

Section 4223 Drinking water
threat— forgets. Explains the general
approach for evaluating tins factor
category.

Section 4223.1 Nearest intake.
Explains how to determine the dilution
weight adjustment using Table 4-27,
which was added, and how to assign
factor values. Figure 4-3 was added to
illustrate determination of the ground
water to surface water angle. (See
section ID O of this preamble for a
discussion of this adjustment)

Section 4.7? 31 Population. This
section .parallels other population factor
sections.

Section 42232.1 Level I
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component

Section 4223.22 Level II
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component

Section 422.32.3 Potential
contamination. Parallels the population
factor sections in the overland flow/
flood migration component except for
addition of the dilation weight
adjustment

Section 4.2232.4 Calculation of
population factor value. Parallels other
population factor sections.

Section 42233 Resources. Parallel
other resources factor sections.

Section 42.23.4 Calculation of the
drinking water threat—targets factor
category value. Explains how tc
calculate die factor category value.

Section 422.4 Calculation of
drinking water threat score for a
watershed. Explains how to calculate
the score for a watershed.

Section 423 Human food chain
threat Lists the factors evaluated.

Section 423.1 Human food chain
threat—likelihood^ of release. Explains
how to assign the factor category value.

Section 4232 Human food chain
threat—waste characteristics. Lists the
factors evaluated.

Section 4232J. Toxicity/mobility/'
persistence/bioaccuauilation. Explains
how to calculate these factor values
using Table 4-28, which is new.

Section 4232.1.1' Toxicity. Explains
how to calculate this factor value.

Section 4232.12 Mobility. Explains
how to calculate this factor value.

Section 4232.13 Persistence.
Explains how to calculate this factor
value.

Section 423.2.1.4 Biooccumulction
potential. Explains how to calculate this
factor value.

Section 4232.U5 Calculation of
toxicity'/mobility'/persistence/
bioaccumalation factor vahie. Explains
how to calculate this value using Tables
3-9,4-26, and 4-28.

Section 42322 Hazardous waste
quantity. Explains how to assign the
factor value.

Section 42323 Calculation of
huxicn food chain threat—waste
characteristics factor category value.
Explains how to calculate this factor
category value;.

Section 4233 Human food chain
threat—targets. Explains the factors to
be evaluated.

Section 4233.1 Food chain
individual. Explains how to assign the
factor value.

Section 4.23.3.2 Population. Explain:,
how to calculate this factor value.

Section 42332.1 Level I
concentrations. Parallels the population
factor in the human food chain threat for
the overland flow/flood migration
component

Section 4.23.322 Leveltt
concentrations. Parallels the population
factor in the human food chain threat for
the overland flow/flood migration
component

Section 42332.3 Potential human
foodchcin contamination. Parallels the
population factor in the human food
chain threat for the overland flow/flood
component, except for addition of the
dilution weight adjustment.
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hazardous substances present as liquids,
tanks, and containers nay be evaluated
based on volume because it is possible
that a person could wade, swim, reach.
or faB to a depth greater than two feet

Section 5.133 Calculation of waste
characteristic* factor category value.

rule. The rounding rule has been

Explains how to combine
and hazardous waste quantity factor
values, subject to the new maximum.

Section 5J3 Targets. This factor
category has been revised substantially.
As discussed in section ffl N above, the
high-risk target population has been
utaBinfttkML ttod wonocn hsivt been
added as targets.. Table 5-3, Healtb-
Basad Benchmarks far Hazardous
Substances in Soils, has been added to
.list benchmarks appropriate for this
pathway.

Section S.13.1 Resident individual.
The resident individual factor has been
•added for consistency with other
pathways.

Section 5.133 Resident population.
Explains htm to evaluate the resident
population using health-based
benchmarks, described in section in H
above, and how to estimate this
population.

Section 5.133.1 Level I
jtrations. Explains how to assign

a varue for this new factor.
Section 5.1333 LevelD

concentrations. Explains how to assign
A value for mis new factor.

Section 5.1333 Calculation of
resident population factor value.
•RyplatiM how to calculate mis factor
•varae.

Section 5.133 Workers. Explains
how to evaluate workers.

Section SJ3.4 Resources. Explains
'bow to assign values if the area of
observed contamination includes land
used for commercial agriculture,
commercial silviculture, or commercial
livestock grazing or production.

Section SĴ S Terrestrial sensitive
environments. The value assigned for
this factor has been revised so mat the
value is based on die sum of the values
assigned to terrestrial-sensitive

its m areas of observed
contamination, rather rtum on the
highest scoring terrestrial sensitive
environment The ma-irfinnm value mat
can be assigned to this factor is limited,
but is higher than under the proposed
rule. The limit is determined by. scoring
the pathway with only sensitive
environments in the targets factor
category; the pathway SCOTS under these
conditions may not exceed 60 points.
The sensitive environments listed in
Table 5-5 have been modified. The text
has been simplified and references
changed to correspond to changes in the

Section 5.134 Calculation of
resident population targets factor
category value. BnpUfaia how to
calculate the factor category value from
the revised factors. The rounding rule

Section 5.1.4 Calculation of resident
population threat score. Has only minor
editorial changes.

Section 53 Nearby population
threat Introductory text has been
clarified.

Section S3J Likelihood of exposure.
Lists the factors evaluated. .

Section 53̂ 1 Attractiveness/
accessibility. As explained in section PI
N nf thi« pr »amhl», the name of this
factor has changed as have the criteria
used to assign values. This factor now
emphasizes the use of the area by the
general public. Descriptive text has been
removed. Table 5-6 (proposed rule
Table 5-4) has been changed by
redefining the criteria and the «««tgn»<i
values, and by adding * value of 0 for
sites that are physically inaccessible to '
the public:

Section 53.13 Area of
contamination. The title of this section
has been changed: This factor is now
based solely on area of contamination.
which relates to the likelihood of
exposure, unlike hazardous waste
quantity, which serves -as part of the
surrogate for dose. Values are assigned
using Table 5-7, which is new.

Section 53.13 Likelihood of
exposure factor category value. Text
has been revised to reflect the new
names of the factors. Table 5-8
(proposed role Table 5-5} has been
revised in response to the changes noted
above for the attractiveness/
accessibility and area of contamination
factors.

Section 533 Waste characteristics.
Text has been revised to reflect changes
in the actor category.

Section 5321 Toxicity. Explains
how to evaluate the toxitity factor for
the nearby population threat

Section 5333 Hazardous waste
quantity. This section is new, as is
consideration of this factor in this
threat As discussed above, this factor
has been added in response to
comments and to make the pathway
more consistent with the other
pathways. The section explains how to
assign the factor value.

Section 5333 Calculation of waste
characteristics factor category value.
Explains how to combine the toxicity
and hazardous waste quantity factor
values, subject to the new maximum.

Section 533 Targets. Descriptive
text has been removed.

Section 533J Nearby individual
This section is new and explains how to
assign a value to the nearby individual
(Le, resident or student with shortest
travel distance) if there is no resident
individual The factor has been added to
make the nearby threat consistent with
other pathways. Table 5-8, Nearby
Individual Factor Values, is new.

Section 5333 Population within one
mile. This section is new and incudes
the text that previously appeared under
the Targets section. The section explains
bow to assign a varae using Table 5-10.
The text has been revised for darity.
Table 5-10, Distance-Weighted
Population Vames for Nearby
Population Threat is new. The table
assigns distance-weighted values for
population in each travel distance
category. The values hi the table were
determined by statistical simulation to

'yield the same population, on average,
as the use of me formulas m me
proposed rule. The distance weights
have been modified as follows: for
travel distance of >0 to V* mile, the
assigned distance weight is 0.025: for .
> % to H mik, O012S. and for > % to 1
mile, 04)0825. The use of population
ranges has been adopted as part of the
simplification discussed in section P A.

Section 5.2.3.3 Calculation of nearby
population targets factor category value.
Text has been revised to reflect the
changes in me targets factor category
and in the rounding rule.

Section 53.4 Calculation of nearby
population threat score. Minor editorial
changes only.

Section 53 Calculation of the soil
exposure pathway score. Has been
changed to reflect the change in the
value used as a divisor. .

In addition to the above noted
changes. Figures 5-2 and 5-3 and Tables
5-4 and 5-6 from the proposed rule have
been removed.

Section 6 Air Migration Pathway

The air migration pathway evaluates
the relative threat resulting froiii
releases or potential releases of
hazardous substances, either as gases or
particulates, to the air. The major
changes specific to mis pathway include
separate evaluation of gas and
particulates in the likelihood to release
factor category; inclusion of benchmarks
to evaluate population and the nearest
individual; weighting of sensitive
environments based on actual or
potential contamination; revision of the
distance weights; deletion of the land
use factor and inclusion of a resources
factor in the evaluation of population:
and revisions to the mobility factor.
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evaluate populations exposed to Level n

Section &&Z4 Potential
contamination. Explain* how to assign
values to populations potentially
CXDOS6d to POfttBIHIIt^ OP DQBft tnft SftC*
The formula for calcnlating population
values has been revised. Table ft-17.
w5iki assigns distance-weighted values
far population* in each distance
category, ha* been added. The values in
die table wan determined by statistical

<•! •wMvflM •• tt^B n^M *rf flui ftmintlAB In

the proposed rale. The as* of population
i beta adopted as part of the

aed to. section m A.
The'rouidliig rate has been changed, the

cap was eliminated, 'and the
0*. weight) is now 01.
f f tS Calculation of the

population factor value. Explains how to
calculate die factor value. The scoring
cap was eliminated.

Section 8JJ Resources. Explains
how to assign points to lesouites. which
in this pathway is based on die presence
of commercial agriculture, commercial
sftncutton. and major oc designated
lecieattoiu areas.

Section A3.4 Sensitive
.umtaameat*. Explains how sensitive
uivinjuments are evaluated based on
actual and potential contamination. The

i value that can be assigned to
ithis factor is batted. but is greater man
inthapnposediaIe.TheUndtis •
determined by scoring the pathway with

targets factor category; the pathway
;«*• under jfaese conditions may not
(OCCAM! 60 points*

Section 63.4J Actual
contamination. Explains how to assign
factor vantes for yn^fpfiv*
subject to actual contami tion and how
to assign vahws to wetlands based on
total acreage. A new Table 6-M,
Wetlands Rating Values for the Air
Migration Pathway, has been added to
assign valves to wetlands based on
acreage.

Section &3.4J Potential
contamination.- Explains how to
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands
based oa total acreage within each
distance category. The rounding rule has
been changed.

Section &3.4J Calculation of
sensitive environments factor value.
Explains bow to calculate the factor
value. The rounding rule has been
changed.

Section £45 Calculation of targets
factor category value. Text has been
revised to reflect the new names for
factors.

Section &4 Calculation of off
migration pathway score Text has been
revised to reflect the new divisor. '.

In addition to the above noted
changes, the land use factor. Figure 2-2.
and Tables 2-2, 2-3. 2-13. 2-17. and 2-19
in the proposed rule have been removed.

Section? Site* Containing Radioactive
Substances

This entire part of the rale is new. As
discussed in section IDE of the
preamble, this section has been added
to provide direction on evahnting sites
nn-Italhlina PauHfLSLJllJUU. JliKjt-mr-^

Tabte 7-1 h^ factors evaluated

Section 7J LOteKhood of release/
likelihood of exposure. Explains the
approach to evaluating the factor
category.

Section 7.1.2 Obsermfnfeose/
observed cantaminatiott. Explains how
to evaluate observed release (observed
contamination) for radtonucnaes. The
evaluation differs for radtonudides that
occur naturally or are mbfqnitous in the
ffiiviriHiiinynti fftr iM^-fnaflft
radionocndes wimoat nbiqnitons
background concentrations in the
environment, and for gamma^emitting
radionuclldes in the ami exposure
pathway. This section also explams-the
appropriate oiucenurf s xor sites witn
TniTHnH'rn^fitilP"i> and other hazardous
substance.

Section 7JJ Potential to release.
Explains that potential to release factors
are evaluated on the physical and
diiminal properties of radionuclides, not
their radioactivity.

Section 7.2 Waste characteristics.
Lists the factors evaluated.

Section 7^1 Human toaucity.
B^plnJM how to assign toodcity values
4o radioactive substances and describes
appropriate procedures for sites -
containing mfattd radioaadides and
otherhaninVnis substances.

Section 7 JJ Ecotystea taxta'ty.
Explains mat scosy stem toodcity for
radionuclides is assigned a value in the
ssinit way as is huinan \tt vif.Uy -except
that the default vatoe is 100 rather than
1.000.

Section 7 JJ flwwrtence. Explains
that radioactive substances are assigned
persistence vahws based solely on half-
life—radioactive half-fife and
volatilization halHife. Explains how to
evaluate persistence for mixed
radioactive and other hazardous
substances.

Section 73.4 Selection of the
substance potentially posing greatest
hazard. The section explains how to
select the substance potentially posing
the greatest hazard.

Section 7 J3 Hatardout waste
quantity. Explains how to evaluate the
hazardous waste quantity factor for

Section 7JJ.1 Source hazardous
watte quantity for rodtomclidet,
Describes differences between the
migration pathways and the soil
mjHuure. pathway.

Section 7AS.U Radhauclide
constituent quantity (Tier A). Explains
bowtoevaraateradionndide
constituent quantity for radionudldeo.*-

Section 7J&12 Radtoaaclide
wattntnaat quantity (Tier B). Explains
how to evaluate radkmucfide
wastestream quantity for radionncBdes.

Section 72J5.13 Calculation of
source oazardbits waste quantity value
for rodionoclides. Explains how to
assign a source vahw. '

Section 73JJ Calculation of
nasofoouf watts quantity factor value
forrodianaca'de*. Explams how to
calculate the hazardous waste quantity
factor vame for radionuchaes and
describes use of the minimum value.
which is either 10 or 100 (as described in
section 2.4^2 above).

• Section 7A5J Calculation of •
hazardous watte quantity factor vanie
for sites containing nixed radioactive
and other hazardous tabstances.
Expiates how to calculate the factor
value for these sites.

Section 7J Target*. Explams how to
evaluate targets at sites containing
radioactive substances and sites
coiihiinnig, radioactive and other
hazardous substances*

Section 7JU Level of contamination
at a sampling location. Explains how to
determine the appropriate level of ,

Section 73J Selection of
benchmarks aad comparisons with
/lJ^^0fVMwf M^Mitt* /fj^^f^^if

contamination. TMs sectioo lists the
benchmarks and explains how they are
used in determining the level of

V*
A. Executive Order No. 12291

Under Executive Order No. 12291. the
Agency must judge whether a regulation
is "majar and thus subject to the
requirement of a Regulatory Impact
Analysis. The rule published today is-
not major because the rule win not
result in an effect on the economy of
$100 million or more, wifl not result in
increased costs or prices, will not have
significant adverse effects on
competition, employment investment
productivity, and innovation, and will
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AppmixAtoPntJOD—TlMHaatd Siil 1^ I concentration*. 4.1331 Toxidty/persistence/
lUnlrfnf System a*** Lerslffc

Tahlaafmati ti 3.S« Catadatun of population factor 4O33O3
UstofFIgarea Tabs*. 4HTH goaccamdatton potential
" fTabks ~ . . . . . .LiitofTulM 8*3 BMOMQM. 4i T»T4 (^IcaUtioBof taodcfty/
141 btradactfon, 3A4 WsflsMadPratectmiArea. persistence/hioarcBaiJatioo factor
U Tuiî ti.-. • iis Catatlatioa] of targets factor category value.
2fl Bvatettou Common to Itolliplt wbt. 4112.1 Hazardous waste quantity.

Pathways. *4 Graoad water migration score for an 41*?* Calcalatton of bomaa food chain
U Overview. •Vtt*., threat-waste characteristics factor
LU CaleriaticBafHRSrit«nan. U CabaMomofyoondwatermi(ntioa

,..̂ .̂ .ftopnon Pamwaj.

water threat-UkaBhood of

' Hamdove oonattbMttt quantity. 41212 Potential to ftwMC.
--' - 40.2.1.21 Potential to release by overland
Vomm*. Bow.
A n m , ^ 4-t20ilO

waste qaanrHyvabja. 4.1.2,1213 DMaaoa to smrface water.
2A23 rrlratilrrii nfhaisrilnin rratle 4OXL20^ ril~^iH?*i nthrtiir^rti/f f™r

Ojaanttty factorvahkt. potential tonkas* by ovadandflow.
2A3 Waste characteristics factor category 4O303J Potential tonkas* by flood.

t43O Factor category vake. 4.1 Aim Fkodfraqacncy.
2.433 Factor category vake. coosideriag 4.1.21 T13 Calcaktion of factor vahe for

hinanamiililiiapijluillil potential tonkas* by flood. "A" „ ,._^ _^_.
23 Targe* 4.12033 Cdadattmttfpotenttal to «£« CalemanonoltnrironmepUl
230 Piiteimmaliun of larrt of actual release factor vaka, threat-waate characteristics factor

coatammation at a saanpHng lonrlon. 4.13O3 Calcaktion of drinking water categojry vak*.
233 Consparisontobrnrhmiiks threat^kelmoodofrakasefactor *•"•* Emrironmentalthreat-targets.
3« GraondWaterIfiyntknPathway. catagoryTaka. 4O43O ' ^

E4.I.»uu*iUl tbeat^ikelihood of

GeoanlcoMidmtioM. 4-li2 Drinktecwaterthreatwatte 4JAS4J Lardlconcentratioiu.
3J(tli Craoid water tatfetdtttaocclimit ^mn^nirtlci 4-l-4At2 Lavrincoocantnttoas.
3JOLU AaaOnbondviM. 4i-S*i Toxidty/penbtenc*. 4.L4JJJ Potential contamination.
T9f?1 Aipibi liiit,!̂ .!̂  i^mf 4Oi2.ll Toxicity 4XUO.4 Cakalatnoofcnriminiental
XttTJ2 Aojdhidlicumiimitie*. 4.L2iL2 PanMence. threat-tarfrt» factor category vahe.
3AU Karttaojoifar. ^-i»»-iy Calcolatknoftoxidtv/ <-!-*•< Caknlilionoftmlioumeutal

3.1 UkaUMMdofiriMM. penbttnct factor Take. thrtatacoteforawatetriied.
aiO ObaarrcdidMM. *i»»? Hantdoat watte quantity. 4X5 Calculation of oredand/fibod
3.1JC PMa0ttaitoiclaa*c. ' 4O2Z3 fi.ip.fgn^i «rf .HiA i.̂  «t.«-> migration component score for*

X1U CflrtlhiiMUt oiraat^astecbatactetistics factor watershed.
3002 Netpntipitatton. catefory Talat. 4O4 Cakalatiooofoverfand/flood
3173 Depfttoaojvifat. 41*^ Driakfaf water Ihnat-taqete. migration component score.
31»4 •Rarattiaa. 4Oi3.l Ncamtmtake. 4^ Groand water to smftce water migration
3.U5 Calralatton of potential to release 41.2,33 Population. component

factor Tana. 4.12321 Lard of contamination. 4Z1 General Considerations.
3.L3 Calcnlatton of Bkeimood of release 4123.22 LerelloaacenlntioDS. 4J.1O Eligible surface waters.

factor category raiaa. 4.12A24 Uraincoacantrations. 4^U Befinitton of haardoM substance
3.2 Waste chanctamUc*. 4X2^2.4 Potential contamination. migration path for ground water to
3.2O Toxidty/mobOity. - 4 *-»«.?.$ Calculation of poptdatJon factor surface water migration component

12.1.1 Toxicity. Taloe. 42.1J Observed release of a specific
3̂ .U Mobility. . 4.L2JJ Resources. hazardous substance to surface water in-
3il3 Cakalationoftoxicity/mobility 4iZi4 Calculation of drinking water water segment

factor raroe. threat-targets factor category value. 4^0.4 Target distance limit
3.22 Haxatdons waste quantity. 4.LT4 ' CalcalaBnn of the drinking water 4JJ.U! Eralnation of gromd water to
3.23 Calculation of waste characteristics threat score for (watershed. surface water migration component

factor category Talue. 403 Human food chain threat 4i2 Dnmang water threat
3.3 Targets. 4.1J.1 Human food chain threat- 4^2.1 Drinking water threat-likelihoo. of
3.3.1 Nearest well likelihood of release. release.
3.U Population. • 4.U2 Human food chain threat-waste 4??11 Observed release.

Lere'ryf contamination. charadenstics. 4.Z2.L2 Potential to release.
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4-2 Overview of ground water to surface
water migration component.

4-3 Sample determination of ground water
to surface water angle.

5-1 Overview of soil exposure pathway.
8-1 Overview of air migration pathway.
6-2 Particulate migration potential factor

M Particnkte mobility factor values.
List of Tables
Table number
2-1 Saomle pathway aoaresheet
2-2 Sample source characterization

4-24 Wetlands rating values for surface .
water mSgntfon p -thway.

4-25 Ground water » surface water
migration component seme sheet.

4-26 Tcxfcrty/mobilrry/persisteoce factor
values.

4-27 Dflntkn weight adjustments.
4-28 Toxicity/iBobaity/persistence/

4-29 Ecosystem toxteity /mobility/
persistence factor values.

4-30 Ecosystem teddty/mobSBty/

2-3 i tor cheuica<

vane*.
5-1 Srfexposore pathway scoresheet
5-2 HazardoM waste quantity evaluation

ana**..
2-4 Taxkaty factor evaluation.
2-5 Hazardous waste quantity evaluation

equations.
2-6 Hazardoos waste quantity factor

Tame*.
2-7 Waste characteristics factor category

values.
3-1 Ground water migration pathway

3-2 Containment factor values for ground
water migration pathway.

3-3 Monthly latitude adiustiiig values.
3-4 Net precipitation factor values.
3-6 Depth to aquifer factor values.
3-8 Hyoraunc conductivity of geologic

materials.
3-7 Travel time factor values.
3-6 Ground water nobility factor values.
3-9 Taoddty/sBobHirjr factor values.
3-10 Health-based benchmarks for

hazardous substances in drinking water.
3-11 Nearest weB factor values.
3-12 Distance-weighted population values

for pf|**g>*T'/!n*l*tiiimf hftt* facUfi for
• ground watar migratiflsi pathway.

4-1 Surface water Overland/flood migration
component scorssheet.

4_2 Containment factor valves for surface
water migration pathway.

4-3 Drainage area values.

4-8 Runoff factor values.
4-7 Distance to surface water factor values.
4-a Containment (flood) factor values.
4-9 Flood frequency factor values.
4-10 Persistence factor values—half-life.
4-U Persistence factor values—fag K«.
4-12 Toxicity/persistence factor values.
4-13 Surface water dilution weights.
4-14 Dilution-weighted population values,

for potential contamination factor for
surface water migration pathway.

4-15 Bioaccumulation potential factor
values.

4-16 Tcoutiry/perastence/bioaccumulation
• factor values. •

4-17 Health-based benchmarks for
hazardous substances in human food
chain.

4-18 Human food chain population values.
4-19 Ecosystem toxitity factor values.
4-20 Ecosystem toxieity/persistence factor

values.
. 4-21 Ecosystem tenacity/persistence/

bioaccnmulation factor values.
4-22 Ecological-based benchmarks for

hazardous substances in surface water.
4-2 Sensitive environments rating values.

5-3
hazardous sibitances in soils.

5-4 Factor values for workers.
5-5 Terrestrial sensitive environments

rating values.
5-6 Attractiveness/accessibility values.
5-7 Area of contamination factor values.
5-6 Nearby population likelihood of

exposure factor ysJues.
5-9 Nearby indrvtdnal factor values.
5-10 Distance-weighted population values

for nearby population threat.
6-1 Air migration pathway scoresheet
6-2 Gas potential to 'release evaluation.
6-3 Gas containment factor values.
6-4 Source type factor values.
6-5 Values for vapor pressure and Henry's

6-6 Gas migration potential values for a

6-7 Gas migration potential values for the

6-8 Particulate potential to release
evaluation.

6-9 Particulate containment factor values.
6-10 Particnlate migration potential values.
6-11 Gas mobility factor values.
6-12 Particulate mobility factor values.
6-13 Toxidry/mobifity factor values.
6-14 Health-based benchmarks for

hazardous substances in air.
6-15 Air migration pathway distance

weights.
6-16 Nearest individual factor values.
6-17 Distance-weighted population values

for potential contamination factor for air
pathway.

6-18 Wetlands rating values for air
migration pathway.

7-1 HRS factors evaluated differently for

7-2 Toxicity factor values for radionuelides.
1JO Introduction

The Hazard
principal mechaol

System (HRS) is the
US. Environmental

Protection Agency (EPA) uses to place sites
on the National Priorities List (NPL). The HRS
serves as a screening device to evaluate die
potential for releases of uncontrolled
hazardous substances to cause human health
or environmental damage. The HRS provides
a measure of relative rather than absolute •
risk. It is designed so that it can be
consistently applied to a wide variety of
sites.
1.1 Definitions

Acute toxicity: Measure of toxicological
responses that result from a single exposure

to a substance or from multiple exposures
within t short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
lethal dose* (LD») and lethal concentrations*
(LCw). typically measured within a 24-hour to
98-hour period.

Ambient Aqoatic Lift Adritory
Concentration* (AALACt): EPA's advisory
concentration limit for acute or chronic
bfckMaty to aquatic -organisms as established
onder section 304(aXl) of rhe dean Water
Act as amended.

Ambient Water &ntitr Criteria (AWQC):
EPA*s naucBBHB acoteoTcbrooic toxiciiy.
concentrations tor jaiuleiliun of njmfliT life

30l(aKD of the dean Water Act as

KOI miration factor (BCF):Ut»wm of
the tendency for a substance to accumulate
in the ttssuc of an aquatic organism. Kf is
determined by the extent of partitioning of a
substance, at equilibrium. between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in me
organism; divided by the concentration m
water, higher B€F values reflect a tendency
for Substances to accumulate in the tissue of
aquatic otganisms. [onitless].

Biodegrodutioa: Chfintcal reaction of a
substance faiduced by enzymatic activity of
mtcrooegaiiisms.

CERCLA: Comprehensive Environmental
Response. Compensation, and Liability Act of
1980. as amended (Pub. L. 96-510. as
amended). • ^

Chronic tcodcity: Measnre of toxicoloejcal
responses that result from repeated exposure
to • sobctuioc over ttt •xtcodcd pcnod of

responses ntty pttsjit beyond die exposure
otuuy not- •ppe**r mtil T1*̂  utcr In time

toxicity inctade Reference Dose (RfD) values.
Contract Laboratory Pragma (CLP):

Analytical program developed for CERCLA
waste site samples to fiB the need for legally
defensible analytical results supported by a
high level of quality assurance and

Coatnct-Rfqaaid Detection Limit (CRDL).
Tenn eomvalent to coutiactaefflund
qnantiUdon Mmit but used pranarfly for

Coatroct-RetjuindQaaatitaaoa Limit
(C&QL): Sobstance^pecmc lavd mat a CLP
laboratory must be able to routinely and
reliably detect in specific sample matrices. It
is not the lowest detectable level achievable.
but rather Ae level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quanb'tation limit
of a given substance m a given sample. For
HRS purposes, the term CRQL refers to both
the contract-required qnantitation limit and
the contract-required detection limit

Curie fCiJ: Measure used to quantify the
amount of radioactivity. One cone equals 37
bilhon nuclear transformations per second.
and one picocurie (pCQ equals l(T1!Ci.

Decay product Isotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and
chemical properties that are different from



, V* K. Nou ML / Friday. *«•/

.*!•*• •*••!<«*db,a I i .ft*
K*fc

*mm+**t**mi*<* ill •!•«•»

^rilinr«inrf«

*ittaM*h<

MttaMfa

tak*i#^Maf~ JMMiMriMtiii M^fc^fc^. iuli nmi}

H*

<• P» f<
lrf«i

•4/« tel
MF4fc
•to«l

ifer
•fa

lfc« l̂i(
r«la«M

»-NU*

»«««i

kIDAi

irfaaiMiMticb*
Lite

«*- t̂-

ita*

.ff̂ lli i i«f«

ltftdMMMfc««(M|tol4

>«m»rf
r«(*yi

Air Ad MI

fprar
In!

i«*/br

farlke

Stf«fMSI

Ibf«MM •on
•»»•*««-.

l«fi

lj_U_i^ u^-—.,^,.*. ^igt'S
flU*r *«*chm«

trffc«»t»^«<p«Ubut-^o<« teMtamdi
•tWMtt W%Hr4Bd OCftWM* M •TCBMfl^'W

ibrte i I i»«l

tfaaiiBili i iitfat

mi

water M Ctol

wdffdie
witka
of A, a or

to

trf**
tfcminr of the extent of partitioning of *

iwhronl



Federal Register / Vol. 55. No. 241. / Friday. December 14. 1990 / Rules and Regulations 51587

Site Area(s) where « hazardous substance
has been deposited, stored, disposed, or
placed, or has otherwise -cone to be located.
Such areas may Include multiple sources and.
may include the area between source*.

Siope factor (ffJto i fjet'ttu to ot coiicer
potency factor): Estimate of the probability of
response (for example, cancer) per unit
intake of a substance over a lifetime. The
dope factor is typically used to estimate
upper-bound probability of an individual
developing cancer a* a result of exposure to a

vel of a human carcinogen with a
classification of A. R or

C. ((mg/kg-dayr' Cor non-radioactive
substances and (pQT1 for radioactive
mbstancesj.

Source? Any area wheie a hazardous
substance has been deposited, stored,
disposed, or placed, plus those soils that have '
become contaminated from migration of a
hazardous substance. Sources do not include
(hose volumes of air. ground water, surface
water, or surface water sediments that have
become contaminated by migration, except
in the case of either a ground water plume
with no iiifntif"*1 source or contaminated
surface water sediments with no identified
source, the plume or contaminated sediments
may be considered a source.

Target distance limit Maximum distance
over which targets for the site are evaluated.
The target distance limit varies by HRS
pathway. -

Ifraniani Mill Tailings Radiation Control
Act (UMTRCA) Standards: Standards for
ladionuclides established under sections 102.
104. and 108 of the Uranium Mill Tailings
Radiation Control Act. as amended.

Vapor pressure: Pressure exerted by the
vapor of a substance when it is in equilibrium
with its solid or liquid form at a given
temperature. For HRS purposes, use the value
reported at or near 25* C (atmosphere or
torrj.

Volatilization: Physical transfer process
through which a substance undergoes a
change of state from a solid or liquid to a gas.

Woter solubility: Maximum concentration
of a «nhrt«nr« jn pure water at a given
temperature. For HRS purposes, use the value
reported at or near 25* C. (milligrams per liter
(mg/l)J.

Weight-of-evidence:EPA classification
system for characterizing the evidence
supporting the designation of a substance as
a human cardnogen. EPA weight-of-evidence
groupings include?

Croup A: Human carcinogen—sufficient
evidence of cardnogenrcity in humans.
Group HI: Probable human carcinogen—
limited evidence of carcinogenidty in

Croup B2: Probable human cardnogen- -
sufficient evidence of carcinogenidty in
animals.
Group C Possible human carcinogen—
limited evidence of carcinogenidty in
animals.
Group D: Not classifiable as to human
carcinogenidty—applicable when there
is no animal evidence, or when human or
animal evidence is inadequate.
Croup E: Evidence of noncarcmogenicity
for humans.

20 Evaluations Common to Multiple
Pathways

2.1 Overview. The HRS site score (S) is
the result of an evaluation of four pathways:

• Ground Water fcfigration (V)-
• Surface Water Migration (S_).
• Soil Exposure (SJ.

* • AirMgrationftJ.
The ground water and air migration

pathways use single threat evaluations, while
ttie surface water oagratfon and soil cxposuie
pathways use nailtlpU* threat evaluations.
Three threats an evaluated Cor the surface
water migration pathway, dtmkttg water.
iMif1^*1? food J'Ĵ 11, and eowvonmental. These
threats are evaluated for two separate

migration and ground water to surface water
migration. Two threats are evaluated for the
soil exposure pathway: resident population
and nearby population.

The HRS is structured to provide a parallel
evaluation for each of these pathways and
threats. This section focuses on these parallel
evaluations, starting with the calculation of
the HRS site score and the individual
pathway scores.

2.1.1 Calculation of HRS site tcore.
Scores are first calculated for the mdlvidual
pamways as specified in sections 2 through?
and then are combined for the sin using the
following root-mean-sqnare equation to
determine the overall HRS site score, which
ranges from 0 to 100:

TABLE 2-1.—SAMPLE PATHWAY
SCORESHEET

2.L2 'Calculation of pathway score. Table
2-1. which is based on the air migration
pathway, illustrates the basic parameters
used to calculate^ pathway score. As Table
2-1 shows, each pathway (or threat) score is
the product of three "factor categories":
likelihood of release, waste characteristics,
and targets. (The soil exposure pathway uses
likelihood of exposure rather *h»" likelihood
of release.) Each of the three factor categories
contains a set of factors that are assigned
numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where
otherwise noted.

Z.L3 Common evaluations. Evaluations
common to an four HRS pathways include:

» Characterizing sources.
-Identifying sources (and. for the soil

exposure pathway, areas of observed
contamination (see section 5.0.1]).

-Identifying hazardous substances
associated with each source (or area of
observed contamination).

-Identifying hazardous substances
available to a pathway.

FArtw cctaQOfy

i UtfAood of Mm* <Ngh« c*
tows 1 tVrift ,„

Targets
7. Newest Mnidual

7a 1 ̂ t> ' , ,
71? tvfip
7c. Potential ConUuwnrtoo _,
7d Nsamst Individual (Mgher of

fnn7a.7b "7rj
8. PupuuUuii

fa 1 ~tl 1
fttt tjfm'fl • , „ .
Sc. Manas) Ccrtaminafen
80. Total Population (tows

' (b-l.ftb-t.fic)

n pn..»«^««

(inn 10a+ln(lj
11. fanjeis pries 7d"+ad+»-nOe)J

Man-
mum
value

550
SOD

550

(a)
.«
100

SO
45
20

50

<b)
(b)
(t»

(b)
5

(b)
(b)
(b)

(b)
(b)

Value
as-

signed

. Pathway Score is ne product of likeRiood of
Release. Was* Characteristics, and Targets. *-
vided by 82.500. Pathway scores are brited to a
maximum o< 100 points.

•Maximum value apples to waste charaderislics
category. The product of ines 4 and S is used in
table 2-7 to dariwe the value tor me waste charac-

• There is no fcntt to the human poputafon or
senstott eiMrenmena. factor vakies. Howenr. tw

' -~ environ-
ments is fMted to a fflBdmum of 60 points.

• Scoring likelihood of release (or
likelihood of exposure) factor category. i

-Scaring observed release (or observed
oootammation).

-Scoriai potential to release when there
is no observed release.

• Scoring waste characteristics factor
category.

-Evaluating toxidty.
-Combining toxidty with mobility.

persistence, and/or bioaccumulation
(or ecosystem bioaccnmulation)
potential, as appropriate to the
pathway (or threat).

-Evaluating hazardous waste quantity.
-Combining hazardous waste quantity

with the other waste characteristics
factors.

-Determining waste characteristics
factor category value.

• Scoring targets factor category.
-Determining level of contamination for

targets.
These evaluations are essentially identical

for the three migration pathways (ground
water, surface water, and air). Howevw. the
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* Sou cxposnf c ~ resident population
threat

-AH hazardous su ̂ stance* that meet the
criteria for observed contamination at
the site (*•* section SAIL

-t tie tempto analysis was perfemed under m»
EPA Contott Laboratory Program. UK ns EPA

-AD hazardous substances that meet the
criteria for oUarved cqotammatton at
areas with an
ettcessjbffity factor vame greater than
0 (see section UL1).

release Es A measwe of tnt- Hkttihood thai •
waste ha* been or wiU be released to the
euvifonttftcnt The nkelibood of release laclui

r is assigned me maximum value of
Irway whenever the

lousnttskon jrittCnOL) in ptenol
meSOL.

-If fte sempto analysis it not performed under the
EPA Contact Labontonr Program. «w m» detection
Bn» (Ot) in puce of tie SQL

24 Watte duroctfrirtic*. The waste
characteristics factor category includes the
following factors: hazardous waste quantity.
toxkJly* and at eppropiiate to me pathway
or threat being evaluated, mobfflty.
persistence* and/or htoamritBlarloit (or

• Noncancer loxtcotogical retponses of
acute exposure—use acute toxicity
parameters, toch at die UW

Assign !»"•••••* toxicity factor values to a
hazardous snbetance using T«We 3-4, at
follows:

» tt RfD and slope factor value* are both
available for the lu

I

BaUttonfc
potential

ZAl Sfbc&moftabtiaaa potta&ffr
Afliuii£ For all pathways (and

' •

criteria fat .nob. i an met for
that pathway. If the criteria for an otxerred
cekata an net. do not evaluate potential to
release far that pathway. Wken the criteria
for an oiMened teleate an aot met. evaluate
potential to ideate lor mat pathway, with a
maximum vame of 500. The evaluation of
potential to raletM varies bjr migration
pathway (see sections 3. 4 and S).

Ectabfish an observed release either by
direct obtcrvatfon of the release of a
bwddvs sulvtaUm sttp UWBCQUI ocim
evahutad (Cor •xtunpio* ••rfict wftter) or by
cfacmical «aalT*i* of cample* appropriate to

t aod tt). Tkc mhihmim standard to establish
•Vt obanvwl HOTIM by irrWHJWrTi sjnalysu i§
<ualytlcal cvioBBCC of a juzardoos substance
iin the media sigmfkamfly above the

.bacfcpond level Farther, some portion of
itfae release nmst be attributable to the site*
Use die criteria m Table 2-9 as the standarc
15oc detenunint analytical significance. (The
laiteria at Table 2-3 an also ased in
.jsublishing observed contamination for the
noil ejcposuie pathway, see section SJLL)
{Separate criteria apply to radionnclides (see
itection 7a.i).

TABLE 2-3.— OBSHWH) RELEASE
CWTEWA FOR CHEMICAL ANALYSIS

posiBtmecreatetthasanlfarthe
pathway (or threat) and use that substance in
evaluating the waste characteristics category
of the pathway (or threat). For the three .
migration pathways (and threats), base the
Sfiec liuu of this hamoous substance on the
UkKJclty fjiihsr value far the tutfitanrii.
combined with Its mobility, persistence, and/

. or bjoacciunulatiou (or ecosystem
bioBccumnlatton) potential factor values, as
applicable to the migration pathway (or
threat). For the sofl exposure pathway, base
the selection on the tojtitiljr factor alone.

Evaluation of thetoxicity facto is specified
in section 2A14. Use and evaluation of the
mobility, persistence, and/or
binamnnulation (or ecosystem
bjoaccumulation) potential factors vary by
pathway (or threat) and are specified under
the appropriate pathway (or oreat) section.
Section ZJLL2 identifies me specific factors
that are combined with toxkity in evaluating
£a€u pathway (OF umftt)>

2.4.L1 Tmiaty factor. Evaluate toxicity
for those EanHBDrmoctance* at me site
Hut are available to the pathway bemg
scored. For all pathways and threari! except
the surface water environmental threat
evaluate human toxicity as specified below.
For the surface water environmental threat

the substance a vahw fromTabk *-4 for
each. Select the Ugher of the two values
assigned and use U as the overall taaddty
factor vame far Ihensaardons substance.

• ff either an SfD or slope factor vane is
avauahla! but not both, iith^n die hanrdons
substance an overall toxicity factor value
from Tabled based solar/ on the avaBable
vahw (RED or slope factor).
• • ff neither an Rfl) nor slope factor vahw is
available, assign the hazardous substance an
ortrantoxtdty factor value from Table Z-t
based solely on acute toxidty. That to.
consider acute toridty m Table Z-i only
when both RfO and slope factor values are
not available.

• If neither an RfD, nor slope factor, nor
acute toxidty vame is available, assign the
hazardous substance an overall toxicity
factor vame of 0 enduse other hazardous
substances for which information is available
in evaluating the pathway.

TABLE 2-4.—TOXKXTY FACTOR
EVALUATION

OwUc Toaldty ffluman)

Reference dose (M9 ^ng/lc^oay)

WO < 005.

RDnotavuMUe

1OOOO

100
10
1
0

evaluate dty as specified in

** M ttie bedtgMNind oonoenlnSlon is not detected
(or «tn«t>en t>> dilicton tniQ. an chssrvea-
tvlease to estabfishad vitien &>• sample meas-
urefnant CQuais or exceedB tfw umple o/uanMa-
fen Mf

* " * P f 1 ' coiicenenon equate or ex-
oeeds thetfiiecfan frnft, an obsstvcd fetease is
eslabhtied when tie sample meesuremem b 3
tiroes or more atom tie bachgraund eoncenta-
ion.

seraph quantitation imtt (SQL) cannot be
, ô annned if tttere is an observed

•ysten
section 4.1.1&U.

Establish human toxicity factor varaes
based on quantitative dose-response
parameters far the Inflowing three-types of
toxidty:

• Cancer- -Use slope factors (also referred
to as cancer potency factors) ci*̂ n*i>n* wlla
weight-of-evidence ratings for
carcinogenicity. If a slope factor is not
available fbr.a substance, use its ED» value
to estimate a slope factor as follows:

Slope factor

ighMM«idsnca*/s]ope lector (mg/

OSs

<05

Stops
fsctornot

SiSF
OS s SF

<5
005 SSF

«LS

SO

10.000
iJMO

05SSF
<5

100

SF < 0.05 I SF < 05 j 10

Stop*
- tadornot

Stop*
tactornot

• Noncancer to; ologicalrespc
chronic exposure—use reference dose (RfO)
values.

•A. a and C reler to i
lies. Auiuii substances^ _ ^
csleyoiy ol D (nadeojuate eMdence of cafcmooefv
idrf) or E tevMsnee ot lack of cartinogenicily) a
value olO far eananooencily.

^SF.Stopetactor.
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2-4.—Tagacnv FACTOR EVALUATION—CONCLUDED

g Out the tabttmsx or rrartTl
i ceoid only kavc been placed a

i m* a cootaicuMOl fector vm!» of 0

«r»

CTitou far u»uii»ul coitanoMraa Cor dix
area of uUKiieJ caaUfluaatna and ooiy
[ho*e hazantaa •rastestrruis (bat coottia
bauudoai nb»t»i»ces liial oeel the enter*
far otM-Ttd cooti-n-navon for tb»' area of

Flora
edabhsihecki
•ectiaa 3BC1 of RCRA. as aacmded.
1*1 II larim in nit *-r **^ -"-—•;~' «* * -̂
•easoc as fcSo**:
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-K (he hazaiota waste exhibits only the
'characteristic of toxfcatv (or only the
characterise of BPtaxidty). include
onfy the mass of constituents in the
hazardous watte that are CERCLA
hazardous substances and not the
mass of lot entire hazardous waste.

-If the hazardous waste exhibits any
other characteristic identified under
section 3001 (inchtdimj any other
characteristic pta* the characteristic of
toxidty (or the characteristic of EP
tandtity]). mctnde the BUSS of the

TABLE 2-5.—HAZARDOUS WASTE QUAN-
TITY EVALUATION EQUATIONS—Concluded

contamination). For the soil exposure
pathway, restrict the we of the vvlunie
measure to those ants of observed

Tar

rterlgnited as C assign
constituent quantity as

Based on this
a vane for baza
fcBowr

For the engratioo pathways, assign the
£4 a falue far hazardous constituent

quantitrusingmeTierAequatiooofTable
2-5.

• For the soil exposaie pathway, assign the

thetier A equation of Table 5-2 (section
5.1,2.2).

If the hazardous ccmtitnent quantity for
the source (or area of observed
contaminstion) is adequately determined
(that is. the total mass of all CERCLA
hazardous substances in the source and
release* 6om the source [or in the area of
observed contamination] is known or is
estimated with reasonable confidence), do
not evakate the other three measures
discount below. Instead assign mete other
three measures a value of 0 far the source (or
area of observed contamination) and proceed
to section ZAilA.

If the haxardoascoastitDent quantity is not
adequately determined, assign the source (or

of observed contamination) a value for
«Jows constituent quantity based on the

Surface

aMMnL.

VWts

tt»

t*
•t*

•32?
A/13

A/13
AttfjOOO

•DOOM KM* MI
*Conwt vofciMw to

tonmZjm poumtM.1 cubic yard-4 dnms-aoo

'» actual vokm of dnana is unsiialaUs. assume
1 drum»50 gaaons.

i KmTsurfaoi

Based on the volume, designated is V.
assign a vsjne to tha volume ittfasire as
foBowc

• For the migration pathways. assign the
source a vain* for volamc using the
appropriate Tier C equation of Table Z-5.

• For tfca1 soil exposure pathway, assign the
area of observed contamination a value for
iinliana lalng the appropriate Tier C agnation
of Table *-* (section &1X2L

K the v<0iina of tfa^ SQBtce (or Tohsne of

applicable) can be determined, do not
evaluate the araaamsare Instead, assfen
the area measore a value of 0 and proceed to

sraaolpla.
" surface area under pie. not mrfaoe

section &12X5.H the v otbe

hi
available data and proceed to section
Z.42.13.

TABLE 2-5.—HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

T«r

A

B»

C»

Surfac*^
•upounrjiiieiit

(buried/tiaclcfiaBC)
Drums' __
Tanks and
contamn oOer
•an drams
Contnvnated soi.

.-0BWT.

Onto

gaton

•t1

Fuiialiim

C

W/5JWO

V/Z500
V/2.S

V/iS

V/SOO
V/iS

V/2JOO
VfZJS
V/2.5

A/3.400
A/t3

2.42.L2 Hazcidou* wattes
Quantity. Bvaluate hazajrdoos wastestream
quantity Cor the sourcs? for Area, of observed
contamination) based on the mass-tf

i phis the mass of any
additional CERCLA noUutants and
contaminants (as definad hi CERCLA section
101(33). as amended) that are allocated to the
sourcv (or «tTM of ooMvmi «rflff^iia">*tiffl*j- •
FOC • WftSt08tK&IB tnftt OODSlStS SOWiy O* A
hazardous waste listed pursuant to section
3001 of RCRA. as amended or mat consists
soMy of a RCRA hazardous waste that
exh&ns the characteristics identified nod

. «T «n»»«ifU«4l tiyfa^y
the sass of that entire hazardous waste in
the evaluation of this measure. '

BaNd on this mass, designated as W.
assign a value for hazardous wastestream
quantity as follows:

• ^or the migration pathways, assitn the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
Z-5.

• For the soil exposure pathway, assiga the
area of observed contamination a value using
the Tier B equation of Table 5-8 (section
5.1.Z2).

Do not evaluate the volume and area
measures described below if the scarce is the
unallocated source or if die following
condition applies:

• The-hazardous wastestream quantity for
the source (or area of observed
contamination) is adequately determined^-
that is. total mass of all hazardous
wastestreams and CERCLA po&ntants and
contaminants for the source and releases
OCA the source (or for the area of observed
contamination) is known or is estimated with
reasonable confinVnre.

If the source is the unallocated source or if
this condition applies, assiga the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section Z.42.L5. Otherwise, assign the
source (or area of observed contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section Z.4.2.1.3.

2.4.2.1.3 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed

determined (or is not applicable for the soil
exposure pathway). TtT*ftn the source (or
area of observed contamination) a value of 0
far the volume measure and proceed to
section &12.L4.

2.42X4 A/eo. Evaluate die area measure
using the area of the source (or the area of
the area of observed contamination). Based
on this ana, designated as A, assign a value
to the area measure as fellows;

• For the migration pathways, assign the
source a value for area using the appropriate
Tier D equation of Table 2-&

• For the soft expoauie pathway, assiga the
area of observed eotttanunation a value for
area usbg the appropriate Tier D equation of
Table S-Z (section S.L&2L

2.4*2.15 CSalnnhtioa of source hozardouf
waste quantity value. Select the highest of
the values assigned to the source (or area of
observed contamfnatton) for the hazardous
constituent quantity, hazardous wastestream
quantity, volume, and area measures. Assiga
mis value as the source hazardous waste
quantity value. Do not round to the nearest

2.12.2 Cakaiatjan afhtaaidoos watte
quantity factor nitoe. Sum the source
hazardous waste quantity values assigned to
aU sources (tadading me unallocated source)
or area* of observed contanunattaa for the
pathway being evaluated and round this sum
to the nearest integer, except if the sum is
greater man a but less than t round it to 1.
Based cm this value, select a hazardous waste
quantity teeter value for the pathway from
Table 2-*.

TABLE 2-6.—HAZARDOUS WASTE
QUANTITY FACTOR VALUES

Hazardous waste quantity value

Greet* than 100 «o 10.000.
r ttan 10.000 to 1;OOO.OOO_

' Great* than 1.000.000 __
40.000

t.000.000

•« the natatdous waste qusnMy value s greater
than 0, but less Sun 1. round it to t as specified in
tent.

•for the pathway.» hazardous constituent quanti-
ty is not adeqiisliHy determined, assign a value as
specified in Vie text: do not assign the va-ue ot I.
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within ogi s or dilution within
the different pathway!

• Sam the values foi the three levels.
In addinon* resource Tune points are

assigned within «H pathways for welfare-
related impacts (for **»mpl», impacts to
agricultural bud), bat do not depend on
whether then is actual or potential
contamination.

2A1 Dctenniaatian of levelof actual

Determine whether Level I concentrations or
concentrations apply at a tempting

locata (and fas to the associated targets]
as follows:

• Selecttl* benchniarks applicable to the
pathway (or threat) bring evaluated.

hazardous substances in the sample (or
comparable samples) to their benchmark
concentrations for the pathway (or threat), as
specified in section ZU.

• Determine which level applies based on
this < ̂ Bin>ansofi

• If none of the hazardous substances
eligible to be evaluated for the sampling
location has an applicable benchmark, assign
Level 0 to the actual contamination at mat
«an.piifj location tar the pathway (or threat).

In making (he comparison, consider only
those samples, and only thirty hazardous
substances in the sample, that meet the
criteria for an observed release (or observed
contamination) for the pathway, except
tissue samples from aquatic human food
chain i nuty 9\m be ntfff'Bf

1 in sections 4X34 and 4Z3J of the
surface water-human food chain threat If any
hazardous substance is present in more than
'DM comparable sample for the sampling
location, use the highest concentration of that
ibazardous substance from any of the
comparable samples in making the

Treat sets of samples mat are not
comparable separately and make a separate
comparison for each such set

2£.2 Comparison* to oencAatanfcs. Use the
following media-specific benchmarks for
making the comparisons for the indicated
pathway (or threat):

• Maximum Contaminant Level Goals
(MCLCs) ground water migration pathway
and drinking water threat in surface water
migration pathway. Use only MCLG values
greater than ft

• Maximum Contaminant Levels (MCLs}—
{pound water migration pathway and
drinking water threat in surface water
novation pathway.

• Food and Drug Administration Action
Ijevel (FDAAL) for fish or shellfish—human
food chain threat in surface water migration
pathway.

• EPA Ambient Water Quality Criteria
(AWQC) for protection of aquatic life-
environmental threat in surface water
migration pathway.

• EPA Ambient Aquatic Life Advisory
Concentrations (AALAQ—environmental
threat in surface water migration pathway.

• National Ambient Air Quality Standards
(NAAQS)—air migration pathway.

• National Emission Standards for
Hazardous Air Pollutants (NESHAPs)—air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
S-051999 0058(03X1 J-DEC-90-11:23:26)

miiesnoBding to that concentration that
corresponds to the 10~* irjtividual f^nf*** risk
for inhalation exposures (air migration
pathway) or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil expunge
pathway).

• Screenmg concentration for noocancer
" i to the

For those hazardous substances for which
an RfD is available, calculate an index J for
the sample location as follows:

Rffiformhalatn i (air migration where:

pathway) or for oral exposures (ground water
migration pathway; drinking water and
nmnan food chain threats in nirfarf water
migration pathway; and soil exposure
pathway).

Select the benchmarks) applicable to the
pathway (or threat) being evaluated as
specified in section* 3 through 8. Compare the
concentration of each hazardous substance
from the sampling location to its benchmark
coacenttatioals) for that pathway (or threat).
Use only those samples and only those

meet the criteria for an observed release (or
observed onntamhtiation) for the pathway,
except ***?*** samples nutu aquatic •|i||||*>|

food chain organisms may be used as
specified in sections 4.1A3 and 4A3J. ff the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to level I
'concentrations for mat pathway (or threat). If
more man one benchmark applies to the
hazardous substance, assign Level i if the
concentration of the hazardous sniritanrr
equals or exceeds the lowest applicable

If no hazardous substance individually
equals or exceeds its benchmark

substance either meets the criteria far an
observed release (or observed
contamination) for the sample (or comparable
samples) or is eligible to be evaluated for a
tissue sample (see sections 4.1A3 and IZ&3).
calculate the indices I and J specified below
based on these hazardous substances.

For those hazardous substances that are
carcinogens (that is, those having a
carcinogen weight-of-evidence classification
of A. B, or Q. calculate an index I for the
sample location as follows:

SC,

where:
C,=Concentration of hazardous substance i

in sample (or highest concentration of
hazardous substance i from among
comparable samples).

SQ=Screening concentration for cancer
corresponding to that concentration that
corresponds to its NT* individual cancer
risk for applicable exposure (inhalation
or oral) for hazardous substance i.

n=Number of applicable hazardous
substances in sample (or comparable
samples) that are carcinogens and for
which an SC, is available.

_ t comspondmg to
RzD for applicable exposure (inhalation
or oral) for hazardous substance j>

msNnmber of applicable hazardous
substances in sample (or comparable
samples) for which a CR, is available.

If either I or) equals or exceeds 1 consider
Oiewmplmg location to be subject to Level I
concentrations for that pathway (or threat). If
both I and J are less than 1. consider the
sampling location to be subject to Level 0

tt for the sampling location, there are sets of
samples that are not comparable, calculate I
and) separately for each such set and use
the high*** Tt1"'1*!̂  values of I and I to
assign Level I and Level I
" See sections 7JJ and 7A2 for criteria for

Ami™ minify the leva) of contamination for
radioactive suhslaiKffii.

U Gntad Water mgrotion Pathway
Evaluate the ground water migration

pathway based on time factor categories:
tikehnoodof release, waste characteristics,
and targets. Figure 3-1 indicates the factors
included within each factor category.

Determine the ground water migration
pathway score (S,.) in terms of the factor
category values as foDows:

(LR)fWCJ(T)

where:
LR-Ukeliaood of release factor category

value.
WC=Waste characteristics factor category

value.
T—Targets factor category value.
SF=Scaling factor.

Table 3-1 outlines the specific calculation
piuceduie. ..

Calculate a separate ground water
migration pathway score for each aquifer,
using the factor category values for that
aquifer for likelihood of release, waste
characteristics, and targets, m doing so.
include both me targets using water from that
aquifer and the targets using water from all
overlying aquifers through which the
hazardous substances would migrate to reach
the aquifer being evaluated. Assign the
highest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site.
BtUJNG CODE aSSO-SS-M



Likelihood of Rele«e (LR) Waate CharacterUtlce (UC> Tarpt* (T)

Observed Roleaao

or

Potential to Releaie
• Containment
• Net Precipitation
• Depth to Aquifer
• Travvl Tin*

Toxioity/Mobility
• Toxlclty
., • Chronic

• Carelnogonio
• Acuto

• Mobility
• W«t«r Solubility
• DUtributlon

Co«ffioi«nt (Kd)
Hftsardous Vact* Quantity
• Haiardoua Conatleucnt

Quantity
• tUiardout W*«cm«tt«an

Quantity '
• Volvi
• Area

Naaract Wall
Population
• L«T«1 I Concentration*
• LtvtL IX Conoentrationc
• Potential Contamination
Raioureaa
Wellhead Protection Area

I

FIQURI 3-1
OVBRVXIW OF GROUND VATIR MIORATXOM PATHWAY

•ILUNO 0001 HM-M<
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TAME 3-t.—GROUND WAICR kAeuunoM PATHWAY SOORESHST

torn RtfWa
>MaasK

2a. Contain
Zb-MtPradpaafo
2c.Depatto/

toRa >U«ws2a»- K20)J-

4. To
iWasMOu

& Watts CrwacMcaa
TSfgehE

tPopuMoo:
aa.UNllCo

8a+«b+8c),

10. WuBiesJ Pro*
11. Tam«s (hat 7+M+9+10)_

iraaad Walar BfaiaUaa tunn lor
12. AquJtoScwaUJnas 3x«x 11VBU001«

11 RsJtNMy Score (5.J. (Mghast vaba ten in* «Jor al i •hakkr.

U>
10
S
X

SCO
550

W
M
WO

so

M
M
M

5
ao
M

too

100

•MsMmumvaataappttskM
»M*xnum<«iwm*4 "
•Do not round to •

3A1 Gene^ considerations
3AU Ground water tagetdista.

In* large: distance limit«
raaxinain distance fan tte foaree* it the
lite over which targets are evaluated. Use a -
target dB>1anfi> BiBrt of 4 putef fty the yoond
vraternugcatian puhwey, except when
aquifer dbcaUiDoitfn apply (see lection
3.0.122). FuiUielmme.congdq <ny weU with
•n obcerved release from • Morce et the ffte

•limit, whether aquifer dtsconUmriti

[jiee sectioa ill) to lie within the target
distance BmiJ of flte (tte. legatolest of fee
weU's dutamoe ban the Manx* at the site.

For sites that consist «olehr at«
contaminated C^XMIDU water plozBe witn no
identifiea saarce. begin measuring the 4-mile
Uirget distance tbnit at the center of die area
«T observed ground water contunnalioo.
Detenntnc the area of observed (nmnd w»ter
contamination based on available samples
that meet the criteria for an observed release.

3.0.1.2 Aqajfcrboaadoriea. Combine
multiple aquifers into a single bydrologic as:l
far scotmg parposes if aquifer
mterconncctiODt can be established for these
aqaifen.»: contrast, restrict aquifer
bcRdsdaries if aqaifer disconUauitiei ceo be
established.

10.1.2.1 Aquifer interconnections.
Evaluate wheier aquifer intsicoanectioas
occur within 2 miles of die sources a! the site.
If they occur within Ibis 2-mile distance,
combine the aquifers having interconnections
in scoring the site. In addition, if observed
ground water contamination attributable to
th<? sources at the site extends beyond z miles
fraci the sources, use say location* withir. the
Units of this observed ground water
cun:aauca"an in evaluating aquifer
interconnections. If data are not adequate to
£i'ab!ish aquifer interconnections. evz--:ar?
Iho aquifers as sepsntc aqu-ffrrs.

the 4-miie target distance Bmit An aqaifcr
dnuMiuuuUy occvt for scutlng pnrpows
eery when a geologic. tofloayMc, «r oOer
atzuctm OTfasjtvn culiiaij tnaaecBi an
•qnfler wiuun me 4-mile taget distaoce Hmit.

Direct obsmathju aaeteriallliat
one or mote hazardous sobttanne*

has been deposited into or has been observed
ectericg nW aquifer

^^ - - - -

ownfay creating a oontnuioai boondsry to
ground water BOOT witUn OM fiatt. tf two or
marc ttpufon CM be coonriiMd into a singte
bydfobgte •nsl tesooriagjasyoseai. tm

itjr oocus only when die

iadicaia*tha««b*
nbsttace(s)]waiacntaaMlsignificantrjr

bousdarie of UBS •»*«•( byOoiofie unit
When an aqvifcr disconUnuity is

es^btished wttmn the 4-mile target distance

ffl avaluauug nia
fttOuud vniter nriavatkn pAtfapiajF- Howe>vec» tf
hazardous suostaacea have ai^attd acroa*
aa apparent diiconUnulty wUnn the 4-mfle
target distance Emit, do not consider this to
be a discontinuity in scoring the site.

34UJ Kamajujftr. Chre a karst aquifer
that underlies any portion of the sources «t
the site special consideration in the
evaluation of two potential to release factors
.(depth to aquifer in section Ili3 and travel
lime in section J.l-2.4), one waste
characteristic* factor (mobility in section
3.2.12}. and two taqets factors (nearest well
in section 13.1 aad potential contamination
in section 1̂ 2.4).

3.1 Likelihood ofreleate. For an aquifer.
evaioais the likelihood of release factor
category in term* of an observed release
factor or a potential to release factor.

3.1.1 Observed release. Establish aa
observed release to an aquifer by
demonstrating that the site has released a
haiardoES substance to the aquifer. Base this
<;CTor;srration or. cither:

site (see sectioa 2J). Some portion of fee

the site to establish the observed release,
except: when the source itself consiats of a
ground water phone wim no idectified
coerce, no separate attribution is required.

ffaa observed tulesjt can be estahlishea
far ftc aBjuBBt. i lalgll flic ̂ purar an

flasTame ia Table 3-1. and proceed to
section 304. Han •batrvad ideaar caaara be

factor vahe of 0, eater this
value in Table 3-1. and proceed to section
3.U.

3X2 Potential to release. Evaluate
potential to release only if an observed .
release cannot be established for the aquifer.
Evafeate potential to release based on four
factors: containment net precipitation, depth
to aqaifer. and travel time. For scnrczs
oTeriytag karst terrain, give aay karst aquifer
that caderiies any portion of the sources at
the site special consideration in evaluating
depth to aquifer and travel time, as specified
in sections 3.1.13 and 3.12.4.

3.13.1 Containment. Assign £
coataimacn! factor value from Table 3-2 to
each source at the site Select fee highest
containment factor value ais>;med to those
sources with a source hazardoos waste
quanti.'y value of 05 or more (see section
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FIGURE 3-2
NET PRECIPITATION FACTOR VALUES

(CONCLUDED)
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TABLE 3-€_—Hvwwouc CONDUCTIVITY OF GEOLOGIC MATERIALS

Type of material

Assigned
hydr̂ fc

*»*«»
CJay; low penmabMy « (compact nnfeack«ed ft* shale; infract
SSt; loesses: •$•> days; seolowBe fatawprBdornoaniv $*ts: «u».~r, ,.

so-.io fcackves); tow penneabBtjr fcnestenes and dotomtes (no karsft tow
oocoraofcfettd «, or compel til «M>

Sands; sandy s*B: settinems mat ara ptadominartlŷ tandj >>»» >imaii,alai • fcaans-yaiiad.
peat* fnoderate^T parmeable finestCfies and dotomtos (no haiiOl P"

Gravel; dean j aged igneous and raelamBPMc tocfcK (iiiamalili anddtio

,0-

ID-*

tf "
6

•Do rot round 16 < I integer.

TABLE 3-7.—TRAVEL TIME FACTOR VALUES •

Hydraulic conducts*/ (cm/sec)

E-«Wr»»,or««ia!toW'
p« tf>an TQ-'uTir*
rst tfwn 10"lk) IV"1
mffm in-' " •

ThUmes

Creator
than 3 to

S

35
35
15
5

layats)

Greatsi
MaaSto

400

35
25
IS
5

»P*eO

Gfeaeer
tan tOO
to 500

35
U
5
1

Greater
•anSOO

25
15
5
1

• H depth to aquifer is to feot or ten or ». tor fte >

»Consider o«l* laye<s at toast 3 feel Mck. Do note

M) being evaluated, 10 layers 1h*tinderfo a portion ol me sowees at the site are kaest assign a value ol

dar layers or potions ol tayars wMm tx> in! 10 ted o! the dep* to the aquifer.

Determine travel time on); allocations
within 2 miles of theaoaree* at the «te.
except if observed ground YAter
contamination attribtatable to sources at the
site ex tends more than 2 miles beyond ibese
so crces, use any location withitt the limits of
this observed ground water contamination
wtien evalcating the travel time factor for any
aqiifer that does not have an observed
release. If the necessary subsurface geologic
mf Jraation is available-at multiple locations,
evaluate the travel time factor at each
location. Use the location having the highest
travel time factor value to assign the factor
value for the aquifer. Enter this value in
Table 3-1.

3.1.2.5 Calculation of potential to release
fac'or value. Sum the factor values for net
precipitation, depth to aquifer, and travel
timi:, asd multiply this sum by die factor
value for containment Assign this product as
the potential lo release factor value for the
aqu ifer. Enter this value in Table 3-1.

3.1.3 Calculation of likelihood of release
factor category value. If an observed release
is established for an aqnifer, -ssign the
observed release factor value of 530 as the

Hkefibood of release factor category value for
that aquifer. Otherwise, assign the potential
to release factor value for Chat aquifer es the
likelihood of release vahje. Enter the value
assigned fa Table 3-L

32 Waste charocteritijcs. Evahate Ibe
waste characteristics factor category for an
aquifer based on twa factors: toxicity/
mobility and hazardous waste quantity.
Evaluate only those hazardous substances
•reliable to migrate from'the sources 3t the
cite to ground water. Such hazardous
substances iirlndr

• Hazardous substances that meet the
criteria for an observed release to ground
water.

* All hazardous substances associated
with a source that hsa a ground water
containment factor value greater thar> 0 (see
sections 123. Z2.3, and 3.1.Z1J.

3.2.1 TcaJcity/mobilily. For each
hazardous substance, assign a toxicity factor
value, a mobility factor value, and a
combined toxicity/mobility factor value as
specified in the following sections. Select the
toxicity/mobility factor vane for the aquifer
being evaluated as-specified in section fl 71 T

3.2.U Taxicity. Assign a toxicity factor
value lo each hazardous substance as
specified in Section 3A.il.

3J.L2 Mobility. Assign a mobility factor
value to cadi hazardous substance for the
aquifer being evaluated as follows:

• For any hazardous substance that meets
the criteria for an observed release by
chemical analysts lo one or more aquifers
underlying the sources at the site, regardless
of the aquifer being evaluated, assign a
mobility factor value of 1.

• For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis to at-least one of the
aquifers, assign that hazardous substance a
mobaity factor value from Table 3-8 for the
aquifer being evaluated, based on its water
solubility and distribution coefficient (KJ.

• If the hazardous substance cannot be
assigned a mobility factor value because data
on its water solubility or distribution
coefficient are not available, use other
hazardous substances for which information
is available in evaluating the pathway.

TABLE 3-8.—GftooND WATER MOBILITY FACTOR VALUES •

Water sot£3ty (mg/l)

î ewn* as Squid* - - - - - - - ....... - . - - _ - • , . . .

(.,re**Y Bran 1 to 100 . . . . . . .
G-̂ a'.ar Bum 0 fn to 1 --

rjistnbutionctwlticient (KJ (mt'g)

Karst'

1
1

0.2
0.002

23f.O->

S.J*

1
1

C.2
0.002
»tio-»

>10to
1.000

0.01
0.01
0.002
2x10-'
2x10-'

> 1.000

3.0001
C.0001
2x10-'
ZxlO'1

2x10-'

• 3o not round to nearest integer.
• Jse if the hszaroous sobstance is presem or deposited es a liquid
' Use H the ertire interval from tf*e source lo C^e aquifer beirg evaluated ts karst
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3-0.—Tooncnv/MoajuTY FACTOR VALUES •

IB
1
U

w
2

01
(L02

MO
20
1

HOW

x
•LI

TaUaS-4,
XA2.

'•/•

i Area. Evalusc fceae
t faf luii baaed oo ttfaets witfein oie tappet

t apttitkJ in section UL1.1 and
r Doaooanea specineu io •• • *j*^

*at T DeleisBBC tbf tavjets to be iocivslad
af these factors for an aqu&r as

IxIKIasaiaa
BaaTal

UJ Nearest ttfO. la evaluatiaf *r
I tactor, incJode botf

U
foraa

arjvrxnj froo ovcftyMg
'.fata Oat

WUHMM 4K1O BOSC u . v

.̂̂ ^T, . . "»section Xa bdade
•i few factors: standby we8s in rvahu ting thn factor oorr if

we! factor
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. on* MchMCMtoMnMdMvclert UaetbaappBcablafactacUnll
value of SL ' paattoctBroaablheana.E*a]aait (he concentiaUoM. le*el H concealiatioot. or

• ffiiot..bittfontornor*driBUBCwater population bated on the location of die water potanttel ooataHMOon.
wefitbtvbfecttoUveincancaliattoo*. apply wHb. not on the location of ffnoaanpleiaMtt the criteria far an
attiaBavan*of& .. residence*, work place*, etc. When a standby observed r*b**« for a imnt of withdrawal

vffnowofmedrfaktag water web It weBfemmtaiaadoe)anfBlarba*if sothat ; aiidlnare is twootcrrad rebate by direct
tab}tottoUt«lI«rteraincBnuuliallunt. watarcanbe withdMwn.fadodettfa ooacrratiae^ that potot of withdrawal.
a»«»a Taint a» Mows: «vataatfaAtop«onfac«or. • ewhate that petal of wKhdnwalasfac the

__L_. , ofwiflidrawalatini|l«ai»<«II
BBJBT tht ̂ iha aarignad telbt natrttl waD a*^ jp^afc^^^n^fyj^t^f OTmHr^ii itmtliiTn- ft*HKJfiilraliuut faclof JB tactiott 3 3 f IT or ftc

factor fa Table JM. ' ' ^ m^ ^ . ^ ^ i T y c jT^ LndnooneaBlntiantbctoriB.*iction
« *

TABLE 3-10.-HEAOH«A8a> BENCH- ilrtl£|^Be»te«pm^ba^wa««mtt For tepotatftlooatHBteti« factor. «**
MARKS FOR HAZARDOUS SUBSTANCES unnulpaniMgt or capacity. e«timatedM popa1aHoBianattai«»«hatiaglfcettclBrat
0rOR04KtNG WATER reUthre JconMbBto of the weBtJorf intaket tpedfitdli jecttoiHAy. For the Ural I and

< <Mtl<larin0 tta JoPowim data, if ayaflabte Laxl n < twt anil tiiuM taciuii. aat the
Con- * Avccaat auiiaal puupaajt from tfca aiuajui popvlalioB avttmlaf not popuiation tanics* m

water w«D* and torbcewmterimakM to the «*alaatinf botkbdon.
blandadqnrtcn. ' '««»» Ltnllcoactaliutiom.Sm the

•CapadMatofdiewdbandiatatetindie nnaOMr of paophMrmd fay drioUng water
blandedtjwtam.

For systeanwimalandbygRMnd water cooc«ntiatk»*,|Mt]plr4ttaBbyia
welhvorttaiidliyiarface water intakes, Ass^ this prodoct as the *abe tor this

, , , aiporfionfr^ jetton ia.«larly . factor. BntarlbbvataaaTablaS-l.
Doat m tor oat evotMaa. tenred by the blended system at described t.t.t.9 IfttlS

OtoH.

nf toS-
G»awtan3to4.

1)4

TABLE 3-11.—NEAREST WaiFACTOR apporttonfajthepopalatton.
VALUES •Wto^pjapagfrtefaartandty ^eady ujuuteiinderthtLeTcH

HI I mini Wtlll W<lll. imttTTTt|ir*"|'̂ *t~' . ^^^^j^^^^ ^.^ Af1%« *il*~m mmfkf

ftr1 "tedwrnlrfilfB^SMinnd^p^ef »ah»farn*«tetar.ftite»mit»afaatoTable
" • ' * For thtf portioo of o» total population ii2j4 ivi^ai*^>/-fiJi«fetmJitjif£n|i|.

50 .̂S^̂ ST^S!̂  S>*t ̂ ^^T H-. Del*nnin*ma«««berofpaopletet»edbyfraaoa*•••>won*•••ptDilipoiuon01 me .. «. . ffaMm-mintainf _itiluluiai*l
20 impnlationaim«r«BlhatttandbyweBorto dripM11^ wita fron pofati of witfadnwu

IS

S • not:M.ri|n |̂N)iteoriittpopoI.^^

ai^fatake(») to *e blended tyrteotUte the
vahettttnTabkMilkiftitpapalatiaaat

all faflOWSt

.
itandby weO(t) a* appropriate to obtain ttdt attian-Tabjatonlf forftatpaMlaaaffhe

drinkinc water weDtwiddnlbe we««)ta«tao>l«rajedadadaiid.ftat.tlie that draw drinking water fcom a kan) : aquifer
taijetdbtance limit ipecified fa aectian ipecific apportioning may Tary to erahiating thatnnd«rbeianyportfc«tf*etoiiice»at
3AlxFarteaVdfcrbeia(«nl«ated.co«nt difEBMta«Anaiidinefabatiiigflie titente. -
thotapenontterndbyweBtinaiataqiiiier nrface water pathway. -Forthi»poraon(rf diepopnUtion.
andthotepenontterTedbyweDtm &XU Imc/o/eonAia£«o<Mn.E«abjate determine IhtBBmber of people
<rvartyinsaqjain!nattpecifiedteiectioa3jO. the population terred by water lam a point indnded within each "Kai*T distance
IachideKtideats.ttadentt.andworkenwbo of withdrawal based on the tovd of category fa Table 3-12.
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bom conqxiaento are scored select the higher dlstaw* established by the target that target as subject to actual
c/the two *con* aria ajsign ft as the surface 4stancesW(»c* section 4OU). nrwitsarinsllia. except as otherwise
water nutation pathway score. -For lakes, oceans, coastal tidal water*. specified far fisheries fa section 4133

or Great Lakes, do not consider Bow and far wodaads in section 4JA3J4.
purposes, classify surface water into bar " diractfo^ Instead app|» me target If the actual ermtaatmatinn Is based on
ceteffrieKrhrers, lakes, oceans, and coastal tnh^h^S^ wmiMnattnfr it nth dsract obsemlion. assign Level H to
tidal waters* • _, ^. >,T^*^^i ** t tna aptaal *'**»'•*••'••*•"•'*'* Hswave*>« if

RhreniocbdK rhwa^lala»jot OMam coastal . d»aets.deoa<aj»mattmilsba*edon
• J>erenniaDyfiowmg waters from point of tidalwaters, or Great Lakes), apply me w-yi-. j^, • nfcrthaimt artial

origin to tbe ocean or to coastal tfdal waters. tergetdhttancelhnBtodwircoaibined cam^ohMttDaisatLavallorLavalB
wi^brverora first and wefend. in^ter segments. comZotfanaaasiMiMmsadiaas

wifr no Mentmad source, me ^atargetistocatod^tfaByorwhoty.
migration path consists withte the teteetdbteace matt for the

dttehes only inscsar as they . aokty of the iu watei segment specified to watershed, bsjtaot at or between the
perenmaDy Bow fato other •artoca water. section C1A2. probabknotet of entry and any

• luteuuJUeuHyflowtog_waters and Consider a rite to be in two or more sn^p^mtfMstodiecnteria

n^rffa±Sd^w^£^OBly ^̂ !̂̂ S^Si SonT %Z£Z££S2&^>
'a^^^^aaaivttdfitMai>- ŷSSSL',1?* **** %££?££ g5 °̂° me oitena form obaerved release by

fanpo^±?CfiT±g±r,̂ ^ .ê Si,̂ S.£Jĉ  s l̂̂ c^co.̂ ^
excteding the Great Lakes. foTeach watershed Bvabata thToWrland/ rpr sites conjisth^sohfr of conteimnated

• Isolated, but perenmal lake*, ponds, and flood migration component for each *edns«te win no identified soorce,
wedand*. watershed separately aa specified in section oVternrine (he target dtatanceKmH as fallows:
- • StaticwaterchanneUoroxbowlakes ^uj. •e*maaal «P«™- «««" • H mere is a clearht defined direction of
cootigoons to rivers. 4-1-i-t Target distance limit It* target flow for the surface water body (or bodie*)

• Sniall rivers, without diking, that merge distance Itantt defines the maximum distance containing roe contaminated snfcnmh, begin
mtosnrronndmg perennially hnmdated over wmch targets are considered in measuring the target distance Bmtt at the
wetlands. evaluating the site. Determine a separate "potot of observed sediment contamination

• Wetlands contiguous to water bodies target distance thnit for each watershed as that nfsrlhast upstream (mat Is, at (he
defined hen a* lakes. foUows: location of the farthest available upstream

Ocean and ocean-bice water bodies . K there is no observed release to surface sediment sample that meets the criteria for
include: water to the watershed or if there is an an observed release): extend the target

•Ocean areas seaward from the baseline observed release only by direct observation distance Baft timer far 15 mfles along the
of the Territorial Sea. (Tbi* baseline (see sectko 4X2JJL begin measnrmg the surface water or to die most distant
represents megeneralhed coastttoe of ma target distance Unit for tbe watershed at the downstream sample point that meets the
UmtedStates. Vis parallel tothe seaward probable point of entry to surface water and criteria far an observed release to that
hmrtoffeTemtorialSeaaiidotheraiadtime extend H for IS mfles along the surface water watershed whichever is greater.

' rboondaryrf Federal from that point. • If mere is no dearly defined«__ . ... „ -. .„ frommatpomt • If there is no clearly defined direction of
fisheries jurisdiction and the hunt of States • if there is an observed release from die flow, begin measuring die target distance
jurisdiction mder'the Submerged Lands Act, site to the surface water in the watershed bntt at the center of the area of observed
""^T? .̂, t_ that i* based on sampKng.begm measuring sediment contamination. Extend the target

* ̂ >Gi^.tUk^ u. ^ , ,. the target distance limit for the watershed at distance limit as an arc either for 15 miles
• WetUnds contiguous to Jhe Great Lakes. tte probable point of entry: extend the target along tite surface water or to (he most distant
Coastal Udal waters mcmdr distance Bmtt either for 15 mfles along the sample potot mat meets the criteria for an
.&ibaya»ts,haiborfcs<«^e*tnaiies. nrface water or to ti^ most distanTsampl* obs«vedrelease to that watershed,

EZEssxttzsA ittttttsssr* ttt^^ssKzi
basefine of me Territorial Sea. greater. avaOabU samples diat meet tbe criteria for

4.1 Oterlaad/flood migration component. In evaluating the site, include only surface an observed release.
Use die overland/flood migration component water targets (for example, intakes, fisheries. M,... «>.-. rti» k..>..L^^ j_j^.i ,_ .̂I^^K.̂
to evaluate surface water threat* mat result sensitive environments) that an within or *~T wrt̂ ^^ .̂tSrSt.̂ ^?"
from overland migration of hazardous contigaona to the hatardons substance pam for mate «n«tan>inateil semment sitesuwu vrcnuw mafutmiu w iwMHuuaa i .«nig.«F»» m me lijtananu »«U»»<«IH.T . . .».«_ ».. . • .
sabstanee* from a source at the site to migration path and located. partiaDy or ?̂ *?̂ °y." . r̂ "".*. -. ^ .
surface water. Evaluate three types of threats wholly, at or between the probable potot of deltoad bymateyt distance hunt there u
for this component drinking water threat. entry and the target distance limit applicable '"p"**?™*.SSŜ t̂  -*™nt *^
human food chain threat and environmental to die watershed: . ^™eMContamfaated sediment sites,
threat. . - • If Bow wimin the hazardous substance mctoda only those targets (for example.

44^ Genera/ oons/cfeni&ons. migration pan is reversed by tides, evaluate intakes, fisheries, sensitive envsraoments)
44J.1 Definitioa of hoxardoot substance upatream targets only if that is that are within or contiguous to die

migrotioa path far orerlaad/fhod migration documentation that the tidal ran could carry hazardou*sut»tance migration path and
compqaent The haaardons substance substances from the site as far as nose* located, wholly or partiaDy,within the target
migration path includes both the overland upstream targets. distance fimit for the site. Determine whether
segment and the in-water segment that • Determine whether targets within or these targets are subject to actual or potential
hazardous substances would take as they contiguous to the hazardous substance contamination as foUows:
migrate away from sources at me site: migration pam are subject to actual or • V a target is located partially or wholly.

• Begin the overland segment at a source potential contamination as follows: • within the area of observed sediment
and proceed downgradient to the probable -If a target is located partially or wholly, contamination, evaluate it as subject to
point of entry to surface water. either at or betw~n the probable point actual contamination, except as otherwise

• Begin tbe in-water segment at mis of entry and any sampling point that specified for fisheries in section 4.133 and
probable point of entry. meets the criteria for an observed wetlands in section 4.1.43.1.1.

-For rivers, continue the in-water release to the watershed or at a point -ffa drinking water target is subject to
segment in the direction of Sow that meets the criteria for an observed actual contamination, evaluate it using
(including any tidal flows) for die release by direct observation, evaluate Level n concentrations.
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Likelihood of fttlc*** <lt>

I
Observed tele

Potential to Kel
by Overland Flow
• Containment
• turtoff

• tainfaU
• Drain*** Area
• Soil Croup

• Distance to
Surface Water .

Potential to (eleas*
by Flood .
• Containment

(Flood)
Flood Frequency

Drinking Water |
Wast* Characteristics (WC) Targets (T)

Toxicity/Persistanc*
• Toxicity

- Chronic
- Carcinogenic
• Acute

• Persistence
- Half -lift

Hazardous Haste Quantity
• Hazardous Constituent Quantity
• Hazardous «astestr*am Quantity
• Volume
• Area

X

dearest Intake (I
Population | !
• Level t Concentrations I :
• level 11 Concentrations . j j
• Potential Contamination j
ftesource* I

*

Human food Chain |
Waste Characteristics (UC) • Targets (T>

Toxicity/Persistence/iioaccuaulation
• Toxicity

- Chronic
- Carcinogenic
- Acute

I • Persistence
I - Half- tit*

-'ow
• Bioaceuaulation Potential
Hazardous Waste Quantity

' » Hazardous Constituent Quantity
• Hazardous «astestree» Quantity
• Volune
• Area

1 '
i

X

Food Chain Individual (
Population . I
• tevel I Concentrations

- Huaan Food Chain |
Production |

• Level II Concentrations I
• Hwan Food Chain |

Production |i
• Potential Muaan Food ;1

Chain C«nta*inat<on j j
• Huaan Food Chain |

Production j

Eiwiroracntal
Waste Characteristics (WC) Targets fT)

* Ecosystem Toxicity/ • j Sensitive Environment* f
Pers i s tence/Bioaccumulati on
• Ecosystem Toicicity

t - Ambient Water Duality
Criteria

- Ambient Aquatic Life Advisory
Concentrations

• Persistence
1 1 - Half-life

* 1C -"
t • Ecosystem •ioaccuaulation

Potential
Hazardous Waste Quantity
• Hazardous Constituent Quantity
• Hazardous wastestream Quantity
• Volume
• Area

i

• Level 1 Concentrations |
• Level II Concentrations }|

X • Potential Contamination j j
»»

.
1

'

.
.

i
1
1

f1GURE (-1

SURFACf UAi£R OVERLAHO/FLOOO MIOUTION CCHPOHElT

122
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characteristics, aodtaravts
eachwatenbed.

ecu* far oach
d of rtfeate. waste

--Lantt

appl
.

• Select feinihest overland/flood
t̂foBcoafeopcatacmboBvlbe

fartbasito for Bjat type tf eftecoediion applies, eater a value of 0
oi3). feTablM^BBdemcaad to section 4U.U2
lostaflar types of to evahatefetmtUl to release by flood. If

' neither appuai. proceed to section 4.1A12J.1
to evaJaate-potential to release by overland

to -

VCnUMI/DOOd Ba k̂tlOD
fa- fe cite. .
tli

flow.

aasttiws, bnft
to eaaentialljr *cs*3e

ataatE»abaietbe
«w aacbwaanbad

UnBBOodof

-Son* portion of oWslajrificant
sMBtbe attdDBtejbis to aaa ait

release; wai
Atft iMtiav.

• factor i al>ajmj-fcji aacb/WBtenfaad in terms*'
o/in observed rdease factor or a poteaoa) to- Kan

Gocerreo'reteisf.Estabbiliaji factor vatae of «Wto~tna7
wahtrfora tUsvakMia Table 4-l̂ andfcoceed to
ilbattbesatbas section 4XUJiKBo * ' '

* D BOM of tBa~aoarcaa It located IB
amface walerfatfaa xafcuihari, anlpi a

factor vaht front Table 4-4 to
et&ectteftatcaapotentiaBr

.
face watarmtaewatenbed. Bate dris

•Dinctobi atfoi

^ SBbsoaicestotfae

mtanD0d* As^pi „
be value far Oe watenbad as follows:

ftto value taTabfe l̂.and

estabUtbedbr tbe watenbed. assiaB an
j i-i ^- •—offttotbat

BBr •«•> ««•» WaBBHMKBBBW BS* IBJBgM I • P

-Select ft* Uebesf cootainiDeiit factor
vaha istlantd to those sources that

-A arterial &at<
basardoa* substances be* been seen

lajttTtuon-or B>ht»iini tobave eatered

, tmf ,nmtt tnm jwocpovniaD.̂ ir
-A soaree ana baa baoiVooded at a

Ai»iy
potential to release onryff an observed
release cannot be estabbabed for the

albteiease
nnalto

deaagtod betow. AtaJaa tht» highcrt
vajHe as Iba containBKBt factor value
tor tin wataabed. Enter tfei* vatoe in

i wiete ta contact with the
flood Wattciy. or

idaaae by •vadand&nr (aee aaction
4ULL2JJ aad potential tonfaaae by Hood
(aae aadJOB«JA12J).anni the vahaa for
dkaae tovo ooBKioBaBta to obtabt oe
to (*kaae factor ntee for fee
nd>$act to a aupdaoca Tatoe of SCO.

of* takaai of ajDMledal Ibat

tbaaite to Mrface watet

rafeaw mav abo be aaed to eatabBah
an obfened nfeue.

-Anatparof wifiice. water, bentfaic or

conceatratioftofbazaidoa*
aubatance(s) baa incnaaed^
aigjulfitaittiy above the background

-O. tat tfai waterabad, no aoorce at t«e
ttte aPMtS law BBTBiOisBTftWJI WaW

ŝ BavaBaâ HBatBM** SIBŜ MBI A^&AMsV fefebdh BBBaaâ Bia>tIC ÎBCBEal>VJBs]BB •O0CK OUT HiyaTH

coBtamaMOt factor vaMeass^eDed to
die sooon at the atla ettflole to be
evabatod far lUs watenbed and

vabe far Ae watenbed. Enter Ob
valoe inTable.M.

A - „ .. ,r - ^^AW BBk̂  ̂ XM^^B^^H -t —-
MWCsTaTMBB IBsj BTUDB^Bl-CIZE

bstance mhjntion path can be defined for
tbe watenned* or •• • •

• The overUad-segmentof ibe nazardous
' ' path for the watenbed

t surface water is

except potential to release by flood as
specified in sectic .

fioiMi/f Evaluateranoffbased

and soil group.

TABLE 4-2.—CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY

Evidence oft
NoeuUenoaolt

(D N*MM« at »• WkMing pment p) i

i ana soot* ana (A. souroeHraa ktdudas souroa and tnf i

ikndiunoH

(0) Any on* of t» Mo asm* in fs) f
m>

(4 Ail Itettf
tor (3) IMT wlh ltncConiti0

. or (2) kmcaVMwiB and i
•W^̂ M^L^ ÎMt «oo^KVOif mo r

NoauioanoaoU
icontaMngtMiquUs

10

W

amlb««iieanlmn.anat
nOr̂ or»o«l»»lo«o»^J»fci«r«»pPt»ti<ii»couOir»mnit(ni»*or»

itHiMilsd in miia Baa nr PI im nr imnhreinniij nr rammiintiifiitl nn nn'romml Tynmn ant nmnft
no or nonMiniaHBd enojnMred oovw. ' • •

tgNonaottiedeiuencieti»t|r)pnasnt ; „
Soure* araa imidB or unosc oaiiiain«l JMact cmcara Inat provides protection from precipiMion so Oat aaahtr funortnor lasdala g

3»<-faled.iqijtteormHniiai untuning tree iquMs not deposited in source area, and tunctoning and maiminedrurtoooon»o)nr»i«iit
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Drainage ana. Determine the drainage
ana far the tonnes at the rite, Include to tins
drainage area both the source arest and the
area Upgndient of the SOaroeS* but exdttde
my pmlioa oc thfa drainage ana for which
runoff to diverted Erasa entering DM sources
bjr (torn sewers oc nm-aa control tad/or
nimlfffBiinajiinnTfr* fjt^iifT Afftifn a
drainage MM Tata* far the watershed from
Table 4-3.

Soil gram. Baaed on Ihe predominant soil
fRMsp within IDS if* itfjr UM dBvcnMd
ahimi. iTrign a ttrfl yrniriJTrtrHttitn fir-flu-
watetshed fton TaUe 4-« as follows:

• Select Ibeprtdosainaiittoa group as that
i the kigcst total tree

TABLE 4-6.—RUNOFF FACTOR VALUES

Mnegt
•rat
vak»

i
»
«
4_____

RataWblwoirMkit

0

0
0
0
0

1

0
0
0
1

t

0
1
1
2

3

1
1
3
7

4

1
2
7
17

5

1
3
11
25

•

1
4
15
25

for the prtennal to cefcase by flood factor for
tbewrtershed. However, tt far tins
wttershtAa»sourotet me site meets the
nnniBHn snt MO/iimi**!̂  î r*^ ths hltimt
value calculated fat At sources at At site
eligftb to be evaJnated for lid* watershed
and assfenit as the vane for this factor.

TABLE 4-7.—DISTANCE TO SURFACE
WATER FACTOR VALUES

within me i
• ff a sredossntant soil group cannot be

delineated, select tat toU group in die
drainage am mat yield* fee highest value far
tht runoff factor.

Calculation of runoff factor value. Assign a
lEombbiad lambll/fnaoff vabe for die
watenlMd froMTabk 44> baaed on At 2-
jtu. M^oortamM aad die aofl poop
destination. Betenrint the nnoff tutor
Arabia for tfat watanbed bom Table 4^*
1>aied on Ike rainftll/niDoff tod drainage
iiraa valwa. Eater &e nmoff factor yalae in
Table 4-L

•*'

TABLE 4-3.—DRAINAGE AREA VALUES

4.1̂ 1244 Kstaaa to torfdce water.
Evaluate the distance to surface water as the
shot fast distani ax along the overland
segnnnti from any secret wiih a surface
water containamnl fai tan vahse greater man 0
to either the aieanlngh water level far ttdtl
waters or the «Mtn water level far other
surface waters. Based on tins dfatanoe. assign
a value (ram table 4-7 to the distance to
surface water factor far the watershed. I

ken SOP tast to 1JOOO Ittt—
ftaa UMO tsstto %5W toet.
laa2.5<IOIa«lto1Ji

20
16
»
a
3

1010250.
Greater twi 250 to 1.000 _

TABLE 4-t.—SOIL GROUP DESIGNATIONS

i high if*

Par

» MiNsV dbiy looms)*

(for auumpio. dsys.
sanoy olays. **i day teeim. dy
toons, titf dsys); or iTnponTitojbto

"Haw

c

D

TABLE 4-5.—RAINFALL/RUNOFF VALUES

2-Year. 24-hour faMaf
(Mits)

IjfSf t1*1*"
10 to less than 13 — „
1.5 to lass then 2JO
Z0toltsstltn22
25 to less tan M
30 to less Hen 3.S
3.5 or greater

SOB group doMgnsjlton

A

0
0
0
t
2
2
3

B

0
1
2
2
3
3
4

C

2
2
3
3
4.
4
5

D

3
3
4

. 4
4
S
6

Calaihtha<rffactor raht far
potential to ntttBt by owtontt fioir* Son
the factor vatots far roaoff and distance to
surface water for tht wttenaed andndnptf
thto ion bjr the factor vabt far conttiooent
Assign tbt VMnlbng prodnct at the factor
vatae far potential taietoaae by ovtriand
flow far the watenaad. Enter Hut valot in
Table 4-V
4Jilil Potgotfaltot9l*u« by flood

ETaluate potential to ideate by flood tar
each watenhed as the product of two factors:
containment (Hood) aad flood frequency.
Evaluate potential to rdetu by flood
septntelr far each source diat is within the

TABLE 4-6.—CONTAMMENT (FLOOD)
FACTOR VALUES

evahute potential to rdetM by flood
separate^ for etckcategory of ftoodpUinfn
which the source Bes. (See section 4,1 ZM.7Z
far fee applicable floodplain categorie*.)
Calculate tht vahe far DM potential to
reteast by flood factor as specified fa
4,1,7.1 ,n 3,

4,1.»IT. It Containment (flood). For etch
source withfa tht watershed, aeperatety
evahjata dta oontaiaaent (flood) factor far
each category erf floodplain in which the
source to ptrttsJDy or wholly located, faaga a
contaiment (flood) factor »atae franTtUt
4-« to each BoodpUto categorr appncabte to
that sonrce. Assign a contatament (flood)
factor value of 0 to each floodplatn category
in which the soorce does not He.

4.1?1TT| Floodfremency. For each
source withia die •fi*fTtnf*i aepatately
evatoate die flood frequency factor for each
category of Boodpltin in which the soorce b
partiauy or whoQy located. Assign a flood
freqaency factor vahte fcoa Ttblt 4-8 to each
ftoodplafa category in which the source a
located.

4.1.21? 73 CaJculation of factor rolue for
potential to nhatt br flood. For each source
within the watenhed and tor etch category
of floodpJttota which the source MptrtitDy
or wholly located, calculate a separate
potential to release by flood factor value.
Calculate this vafae as the prodnct of the
containment (flood) vatee and the flood
frequency value applicable to the source for
the Boodplain category. Select the highest
value calculated for those sources that meet
the minimum sin requirement specified in
section 4X2.L2.lt and assign it as the value

a*~ --,

TABLE 4-9.—

10

-FtOOO FRtOUEHCV F^»A> 1 ufc
VALUES

nuon»t«» t aeuuiy
AvSr

so
50
25
7
0

Enter mis highest potential to release by
flood factor vtmt for the watershed in T»bJ*
4-1. as well as the values far containmant
(flood) and flood frequency mat yield this

4.H17S CaicatatioD of potential to
nbae factor mbx. Sam the factor vanes
assigned to the watershed far potential to
release by overland flow and potential to
release by flood. Assign mis sum as me
potential to release factor vabe for the
watenhed. subject to a maxmnnn value of
500. Enter this vatae in Table 4-1

4.12JJ Calculation ofdriniung water
threat-likelihood of fefauQ factor utitegofy
value, {fan observed release is established
for the watershedt tiiigii tht ubsci vvd
release factor value of 550 as the likelihood of
release factor category value for mat
watershed. Otherwise, assign die potential to
release factor' value for that watershed as the
likelihood of release factor category value for
that watershed. Enter the value assigned in
Table 4-1

4.13.2 Drinking water threat-waste
chamaeristic*. Evaluate the waste
characteristics factor category for each
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the haztrdoos substance with fee highest
taodty/aersiataoo factor vaJaelorfte

I to assign the tadcity/peTsartence

*e wateahed. Enter this value to Table 4-1
41222 Hoodoo* watte quantity.

Assfgn a hazardow waste Qnanfiry fairlQt

vaiaeforihawaieabeiaasiMafieaiB
secfealtz. Baler ftb value to Tabk*4-i.

p ffff>tar fftffgfffj
mine MaMpfr fte tokay/persistenc* and
hmrfoM tmti pnaiofty factor *ahaO tot
tfa0 WflttCOlMdL MOfBCt to

of 1 K UK Based «• to pmdnct assign »
aw Table 2-7 (section 2AXI) to the

a&wsjsta nmaflenstics
factor category far the watershed. Enter this
*abjeinTabie44.

TABLE 4-12.—Tooocnv/PeRSttTENCE FACTOR VALUES •

in

•07
nrtttr

lOJJOo

14000
4000
700
7

To

tJBOO

uw
400
70
0.7

acay (actor

too

wo
40
7

O07

«a»

10

to
. 4
93

OL007

1

t
ovt
007

OL0007

0

0
0
0
0

• 0» ml

4113 /Matte?
category for etc*

uJu^aaoCTorU»alPcuoc*uliatioa«.g Assign dw nearest intake factor a value as
' • • " eioTaUe4-1:

popakfion fcctot*. iktennte wfcHtcr ti»
IlOWCWt ff ttft MSMW

Ctli Oee«iltter ••aUerred

i winch knrel appBc* teteblakc

from samples (or conapatable samples) to

aeo^o*2&laDdZ&2.TJe«aelMahh-based

san»^e<.forrnrtaninahtds<Mfia»>Br«witBno

• troonoft
•abject IP lerel I orLerel a'«

le«»t»i pert to«ie«fte (Hat iMjboee

meet tfaetritarie i»«ta eteenrad teleMe).
Wked a ktake i» •ubject to actnl

i <•! iriinliuii. 11 «1«eh il »iiin 111 nl T

(tee Motion 4112).
41731

neuett intake factor be»ed on t
wtter intake* tlai* the overland/flood

tKtar a4jr tf tejr «n aed iar

t 01 O*C«tt UimJUJH Wiltiftr
inlake*. M neaond fiam^pntable point
of mtiy (or noli flw |Uiiil WOCBC

•edbkcnt* wtth aoldentified MHM). Assign
• dOatknt weight fcom Table *-lS to 4b
intikf, bxcd on tht (jpv otMfii»f wter
bodrsmUcD it i< located Uolt^r flu
dOntioo w«i(ht bjr A imad OK product to
jJHmu&tinttfT. and •iiitn a as the factor
vabe.

Anign Oe dOtfion wei«te from Table 4-13
ailoDow*:

TABLE 4-13.-SURFACE WATS) DILUTION WBGHTS

Less Den 10 cts*

Uoderats daom ocean zone • or Great Lake-
Deep ocean ions • or Graat Lake-

depth not
depBHaai

Row not appicable. depth a> to an iset

3-mie aang zone in quiet Sowing river-

-ojn
0-001
0-0001
0.00001
0.0001
OJOOt

OjOOOOl
0̂ 100005

05

•Treat each lake as a separata type ol water body and assign a dtoton union) as specified in tett.
• Do not round to nearest mMger.
ccfe « cubic feetpar second.
4Efflbsymen»s. harbors, sounds, eskaries. back bays, lagoons, wetlands, etc, seen aid horn mouths of men and lanoward tarn baseine of Tenngriat Sea.
•Seaward torn baiajrn of Territorial See. This baseine lepnneiiu Ae aaneratead U.S. onsana. R <a pereM to t» seewanl knit of «e Twrtoriel Sea and

ixher marianw Units such as the inner boundary of the Federal (shsriss jurisrJcfcm and me imit of States jurisdiction under tm Submarged Lands Act. as amended.

• For a rivet (that is. surface water body
types specified in Table 4-13 as minimal
ttream through very large rivet), assign a
dilution weight based on the average annual
flow in the river at the intake. If available.

use the average annual discharge as denned
in the U.S. Geological Stray Water
Resources Data Annual Report. Otherwise,
estimate the average annual flow.

• For a lake, assign a dilution weight as
follows:

-for a lake that has surface water flow
entering the lake, assign a dilution
weight based on die sum of the



/ Vol. 56, No. Ml. / Friday. December 14. 1980 /

Wake

MteiMaJ
far*.

t(ft*fe..ht»i

telfef

• •ft.

•WarM

•tar of
• wlarti IW irnrlfarr ii

.tWacamtabc»«erra4t9
I *• water fan. «K intak* »
•WMa-d.rcn^ar.̂ M*

ifarMiolake

IpVMCMdfcN
•M
r««

br *» bhadtd

»»Lmll<

wtflori
*•!

tfttMiciatn.
rf iai tm mttkt or •

4-1.

*»«•»«••»««
rt)w*ake in Table

— ' '

far *•

data for a

ia* wtbd> Ac ftwAy
•Mo* nth*

lhrite > o d W
irf wdir *e Urd

«. a laaiUvdlc



T
DILUTION-WEIGHTED POPULATION VALUES FOR POTENTIAL

Type of Surfacn Water Body*

Mlnlm/il stream
<<; 10 cfs)
Small ro moderate stream
(10 to 100 cfa)

Moderate to Inrgo iCrsrtm
(> 100 to 1.000 eft)

Large stream to rlvt-r
(> 1,000 to 10,000 cfa)

Large river
(> 10,000 to 1CO.OOO tf«)

Very large river
(> 100.000 cf«)

Shallow ocean cone or Great
Lake (depth < 20 feat)

Moderate ocean zone or Great
Lake (depth 20 to 200 feet)

Deep ocean zone or Great
Lakes (depth > 200 feec)

3-ralle mixing zone in
quiet flowing river
(S 10 cfs)

1 11 31
to to . to

0 10 30 100

0 4 • 17 53

0 0.4 ? •>

0 0.04 0.2 0

0 0.004 0.02 0

0 0 ' 0.002 0

00 0 0

0 0 0.002 0

0 0 0 . 0

0.0 0 0

.02 9 26

A8LE 4*14
CONTAMINATION. FACTOR FOR

Number, of

; 101
to

30.0

164

16

.5 '?.

.05 0.2

.005 0.02

.001 0.002

.005 . 0.02

.001- 0.002

0.001

82

People

301
to

i.ooo

522

52

5

0.5

0.05

0.005

0.05

0.005

0.003

261

i
SURFACE WATER MIGRATION PATHWAY*

. . . • -

1,001 3,001 10,001
to to to
3,000 10,000 30,000

1,633 5.2H 16,325

163 521 1,633

16 52 163

2 5 16

0.2 0.5 2

0.02 0.05 0.2

0.2 0.5 2

.0.02 0.05 0.2

O.OOB 0.03 0.08

817 2,607 8,163

1

1

f/V
o

l5
5

.N
o

.2
4

1
/F

ri

*

1

1

§

(

:

|



TABLE 4-14 (Concluded).

Type of Surface Water Body0

Minimal scream
(< 10 cfs)

Small Co moderate • cream
(10 to 100 cfs)
Hoderntn to large stream
(^ 100 to 1. 000 cfii)
Lnrpr icrrnm to rlvsr
(> 1,000. to 10,000 cfs)

Large river
(> 10.000 to 100,000 cfa)

Vary large river
(> 100,000 cfs)
Shallow ocean zone or Great
Lake (depch < 20 feet)

Moderate ocean cone or Great
Lake (depth 20 to 200 feet)
Deep tone or Orcat Lake
(depth > 200 feet)
3-mile mixing tone in
quiet flowing river
(2 10 efs)

Number of People

30,001 100,001 300,001 1,000,001 3,000,001
to to to to to

100,000 300,000 1,000,000 3,000,000 10,000.000

52.137 163.246 521,360 1,63*. 433 3,213,390

3,214 16,323 32,136 163,243 321,339

'•21 1.1.13 5.214 16,323 52,136 •

3? 1.63 521 1,632 5.214

5 16 52 163 521

0.5 2 5 16 52

5 16 52 163 321

0.3 2 5 16 32

0.3 1 3 8 26

26,068 81,623 260,680 816,227 2,606,795

'Round the number of people to neareat integer, Do not round the assigned dilution*
weighted population value to neareat Integer. ,

bTreat each lake aa a aaparate type of wntor body and assign it a dilution-weighted
population value using the surface water body type with the same dilution weight from
Table 4*13 as the lake. If drlnklnp, wnter la withdrawn from coastal tidal water or the
ocean, Assign n dllutton-w«lp,ht.od populntion value to it ualng the aurfaee water body
type with the aame dilution woljjht from Tnblo 4-13 AS tho coastal tidal water or the ooean
zone. ' • • ,

•IU.IMQ OOPi MM It 0

I

f

s
n
f
I
|
fIf£j
i
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For etch type of surface water body. assign

Tiibte 4-44, based on the manber of people
u»h^ for that typeusurface water body.
(Note Hut the o^fem-weighted population
values in Table 4-14 incorporate the dilution
weights ban Table 4-13. Do not multiply the
values from Table 4-14 by these dihrtian

'Calculate to van* for the potential
tor (PQ for the watershed

esfoQowc

1 a
PC-— Z W,

10i=l

W,»Dimaaihweighted population from Table
4-14 for surface water body type L

n^Nnmber at different surface water body
lypes in the watershed.

If PC is less than 1. do not round It to the
newest integer: if PC is 1 w more, round to
the nearest intefer. Enter lids value for Ibe
potential contamination factor in Table 4-1.

41.23?S Calculation of population factor
value. Sam the factor values for Level I
concentrations. Level n concentrations, and
potential nontintnatfam Do not round this
sani to die nearest integer. Assign this sum as
the population factor vahw tor tie watershed.
Eater this nine to Table 4-1..

41?m Jtetourct*. To evaluate the
resources factor for the watershed, select me
highest value below mat applies to the
watershed. Assign this Tame as the resources
factor value for the watershed. Enter this
value in Table 4-L

Assign a value of 5 it within the ID-water
segment of the hasardons substance
natation path for the watershed, the surface
water b used for one or more of the following
pmioses:

• irrigation (S acre minimum) of
commercial food crops or commercial forage
crops.

• Watering of commercial livestock.
• • Ingredient in commercial food

preparation.
• Major or designated water recreation

ares, excluding drinking water use.'
Attign a vatae of 5 if, within the in-water

segment of the hazardous substance
migration path for the watershed, the surface
water is not used for drinking water, but
either of the following applies:

• Any portion of the surface water is
designated by a State for drinking water use •
under section 30S(a) of the dean Water Act
05 amended.

• Any portion of the surface water is
usable for drinking water purposes.

Assign a value of 0 if none of the above
applies.

4.XZ3.4 Calculation of drinking water
threat-target* factor category value. Sam the
nearest intake, population, and resources
factor values for the watershed. Do not round
this ram to the nearest integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Ecter
mis value in Table 4-1.

4.1-2.4 Calculation of the drinking water
threat scon for a watershed. Multiply the

drinU
for

water threat factor ca
ofreles

vetoes

acterUocs, and targets for the watershed, and
round the product to the nearest integer. Then
divide by oZSOO, Assign the resulting value,
subject to a maxhnnm of m as the drinking
water threat score for the watershed. Enter
this vame to Table 4-1.

44J flomon/boo* cAotntnmit Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste characteristics.

ffuotoo join! cnoio thpcotr

• It however, some of me fisheries being
evahuted art m fresh water and some are to
salt water, or if any arembrackish water,
use the BCF data that yield the Ugber factor
vame to assign the bioirrunulstion potential
factor vame to the hazardous substance.

• ffBCF date are avaflableforeitherfresh
water or salt water, but not for both, use the
a vaOable BCF data to assign the

i potential factor vahje to the

If BCF date an not i
hazardous sobstenoa. use log >W date to

lilrrKhnod of release factor category vame for
the bionan food chain threat for the
watershed aa woufo be assigned in section •
4.L2JL3 for the drinking water threat Enter
this value in Table 4-L

Htanan food chain threat-watts
ctamcterxrtic*. Evaluate the waste

" co two
e/bio«ccanntUtion

t toxicity/

. ff BCF dtte u> not
avaUable.andtftttMrlogK.dateaitnot
•vaJUbla.lhelogK.bavanablebrt
exceeds But or the substance b n inorganic
substance, use water solubility data to assign
a bfaMccmnniation potential (actor vatoe.

TABLE 4-15.—SKMOCUMIAATION
POTENTIAL FACTOR VALUES •

BtOQGCwnalotion. Evaluate all those
hazardous substances eligible to be
evawtatted tat ^ffdct^y/pwrirtfliit^ in Ifae
drinldng water threat for the watershed (see
section 4.1̂ 2).

4.UJ0.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.CU.

4JL&2.L2 Pmittence. Assign a
persistence factor vame to each hazardous
substance as specified for the drinking water
threat (see section 4.L2JJL2L except ase the
predominant water category (mat is. lakes; or
rivers, oceans, coastal tidal waten. or Great
Lakes) between the probable point of entry
and the nearest fishery (not the nearest
drmking water or resources intake) along the
hazardous snhstence migration path for the
watershed to determine which portion of
Table 4-10 to use. Determine the predominant
water category based on distance as
specified in section 41̂ 2X2. For
contaminated sediments with no identified
source, use the point where measurement
begins rather than the probable point of
entry.

4.1-3-2J.3 Biooccainulatioa potential Use
the following date hierarchy to assign a
bioaccmnulation potential factor value to
each hazardous substance:

• Bioconcentration factor (BCF) data.
• Logarithm of the n-octanol-water

partition coefficient (tog K^) data.
• Water solubility date.

Assign a bioaccumnlation potential factor
value to each hazardous substance from
Table 4-15.

If. BCF date are available for any aquatic
human food chain organism for the substance
being evaluated, assign the bioaccnmnlation.
potential factor value to the hazardous
substance as follows:

• If BCF date are available for both fresh
water and salt water for the hazardous
substance, use the BCF date mat correspond
to the type of water body (that is. fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulatioo
potential factor value to the hazardous
substance.

available far any aquatic haaaaa food

BCF

loreojaritoiauOOO-
IjOOOtol
100 *> toes tan 1JOOO-

1 to toss tan 101.
Less ttan 1

50000
toco
500
50
5

05

If BCF data an not avauahle. awl log IU
data am available and do not exceed U.
assign a vahw to an organic hazardous
suuslance as follows pff p***f*atm m»mM •nu*
substances, skip this step and proceed to me
next):

Log 1C

3.2 to toss tan 4.5 _
2.0 to toss tan O2-

50.000
S.OOO
SOD
50
5

0-5 .

If BCF data are not avaOable. and if either
Log K_ data •» not available, a log K_ is
available but exceeds U, or the substance is
an inorganic substance, assign a value as
follows:



/ VoL K, NOL 9U. I



F«tol Rgguto / Vot SS. No. 241 / Friday. December U. 1990 / Rules and RegatatJom Sltf»

TABLE 4-16
TtaiCJTY/PERSTSTESCE/BiaACCOMUlATlOH FACTOR VALUES*

Toxicity/
Persistence
Factor Value

10.000

4,000

1.000

700

400

100

70

40

10

-.. .7 ::

4 ..-.•

.. - I

0.7

. O.4

0.07

0.007

0.0007

O

50.000

5

2

5

3.5

2

5

3.5

2

5

3.5

2

5

3.5

2

I '

I

x 10*

x 10*

x 107

x 107

X 107

x 106

x 106

x 10*

x 1Q5

* 10?

x 105

x 104

x 104

x 104

3,500

350

35

0

Eioaccuxulation

5̂ 000

5 x 107 5

2 x 107 2

5 x 10* 5

3.5 x 106 3.5

2 x 10* 2

5 x 105 5

3.5 x 10s 3.5

2 x 105 2

S x IO*

. . 3.5 x 10*.

2 x 10^

5.000

3,500

2,000

350

35

3.5

0

Potential

500

X 10*

xlO*

xlO5

x 105 3.

xlO5

x.10*

x 104

x M4

5,000

3,500; .
2,000

500

350

200

35

' 3,5

0.35-

0

Factor

50

5 x 105

2 x 10s

5 x 104

5 x 104

2 x 104

5,000

3.500

2,000

500

350

200

50

35

20

3.

0.

0.

0

Value

5

5 x 104 5

2 x 104 2

5,000

3.500

2.000

500

350

200

50

35

20

5

3.5

2

5 0.35

35 0.035

035 0.0035

0

0.5

,000

.090

500

350

200

5Q

35

2O

5. '

3,5

2

0.5

0.35

0.7

0.035

0.0035

0.00035

t>

aD>3 not ftfotaA 'to' nearest

ttUMCCOOEMO-O-C

xnceger.
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the-.-miae for the potential (MBMB-

that fishery. excepc tf me. fishery to etaaed

F.' B» PMP ClOMQ'MsM OMB QOQOMOteO
in -an observed release.* meBsherybama '-

.
fooddantcontnninal on factor (PP)<or1he
watershed « follows:

. i n .

doswe ofprodacSoafor
tfaefisterrorose _.
pfoducfion fina tumpi! shfr fisheries Aat
,ar»nbtclpsed.

where: -.-; ' ." "
PI^MBBMB faod chain popotatkn vdue tor •

population fit»tTaifc4-1*X based
-~ - jcod.ctic.far

D,=I» T«bfc4-U for
... .,..... . . ..... .....

Nnberof fiMedM Mbfect topotanlid

wait* dDatMB y>tjgh( chaagesu
SmaThe honaa food-chain population

vateeforeacafts*^(aadpor*mofa
&heq^HW(Mr IK* tatf bf ia Kibe
product^ kss than t to art round it to the •
ne*3e*4JntetectflcTMt« round tolSe
nea«ft:mtegeT.A*e%frthei»utaD» values* '

(PiJ for • fitberr (or pottioa
of* fiiheqr}tt specified <o Mcttoa4.13A2.-l.

AtsifBthefiAeiyJorportonof* ,
ttaa Wsjrt M.lodieMtdiB

• n w .

ims^et
mNBaiweighlt

ing er^iinstecd

e Merie* (or pcrtonsxrf
fisfaeiiea]witiu me watershed aatare .
MbfecMi»U«d
mcrade «j> *st

Benest integer, tf tf Is 1 ot note, iwnd to

4UL3JU Calnlatinoirffopoltttida fader
' - fcelhrtAtU -

mooooeaMttotts.ua .

Jor^fce w«ter»hed. D»»ot wood tab
"

EUecthi* nine in Table4-i,

Som the bunia-f
vt&oetar

at most.
iuity t« AMiyi 'the •• ' '

TABLE 4-18.— HU*AwRx» CHAIN

«bes for the watershed. Do not wind tfai*
to the newest integer. Aoign it M the

-nvua food diajn ttntcMuget* ftcttr
c»l*gocyY«hje for the watenhed. Enter to

fffhtflttpit food choin •- - - - - -
»t factor trtegoty

Hunwt food diSB) productioA
(pounds par, yaar)

.0—

• Grssssr man 1.000 BIODOO-
«an TO.OOO to 100MO_

GnfSJar than 100,000 to t.OOOflOO
• Gtoatar.lhanIO1

: <ama»*r«an to'toio*..
Gniawr than 10*

human food
ain •

6
OJ13 •
03 .-
3
31
3Tp

3.100
31̂ 00
310.000

3.100.000

• Do no* touna to nearest Megar.
'- .

*.! 3 B 71 Potential human food chain
' omtomnotenr. Determine thoae fisheries (or
portkms of fisheriej) witfun the watershed
that are subject to potential human food '
chain contamination. Do net include those
fisheries (or portion of fisheries) already
counted under the Level I or Level U
concentrations factors.

•«v*lttted for texiQ«jtfper*«ter-c« in the
drinking w»ter ttoert for the watershed (see
section 4Ji2). ,

4.142.U Ecosystem toxicity. Assign an
ecosystem loxkttr tetor »afafr 6on Table

basi* of the foflowfaidata hfctarcfcy
• HW<*roafc Aa»t(ent WMsr Qodtty

Criterion (AWQQ fcrine sufetoica.
• EPA chronic Ambiest Aquatic Life .

Adwsoty ConcentnlfciMlAALAO far fte

*• EPAacule AWQ6 for nr«4wlMM*.
' - EPAacttteAALAtfocdtesvbstsace. •
• Lowest LO, vah» for thesnbstance.

on the «*cnge

vahie to mehaaantais snnstannr
• K either •feBPAchmicAWQC or -

AAtACis«aflaWe for the hazardous .
•vbsluce. use ft to aasifD the ecosystem
toxidty &ctor vabt. Use me chronic AWQC
in preference to the chronic AALAC when .
both are-avaflable. i '

• If neitbet is avaflhble. use the EPA acute
AVVQC or AALACtoaaaJpi the ecosystem
toxicity factor vahifc UsemtaCTte AWQC in
preference to the acnUAALAC. .

• tf none erf Ihedwmfc and aoiteAWQO

-^jGi»Wu«-to assign Mr ecosystem, toacity

•«•»!&» nhe ii sOwi not •«aJM>te.
assign-as eeosjrtemtodcJriSietor yakir rf ̂ 0
to , the buodoM sptsianea sail use other
hanrdoitssttlialancorforwticniiataare -:

tf an ecotyatem toxicity factor vafae of 0 i»
assigned to all BdoaDdoM substances eligible
tol>e«vabatedfortbtwalersb«d(thatis.
imftflirifirt data are«vafiable for evaluating
aD the substaocea). d«e • default value of 100
aa the ecosystem tooocity foetar vsihe for all

;iJGs» seiected iir asajgnlng &e jrcoiystem
vataes for likeBhMMLafKlcaae,«nste -
cnamcttmtie* andtargeta tot me watershed,
and round theproditct toll* neueat intejer. •-
then divide^ a%SO& Assign the resulting
value, subfect |o ••Baxfcnnr ofMtt as me

. human foodchaln threat score for the
watershed. ErtterAis score in Table 4-1.

4J.4 Etmnauneatal-threat Evahtatc the
environmental rareatfor die watetihedbased

- on three factor categories: BkeBhoodof
release, waste characteristics, and targets.

4.14.1 EuvuoaateatalthtealrlilfeBliood of
release. Assign me same fflteUboed of tetease
factor category value for the environmental
threat for the watershed as would be
assigned in section 44£.U for the drinking
water threat Baler this value-in Table 4-L

4.1.42 Environmental threat-waste
characteristics Evaluate the waste
characterish'cs factor category for each
watershed based on two factors: ecosystem
toxicity/penistenceA>>oaccttmulation and
hazardous waste quantity.

4.1.4.2.1 Ecotystem toxicity/persistence/
bioaccumolotion. Evaluate all those
hazardous substances eligibterto be

if values for the selected AVVQa

water and marine water forth* hazardous
subctance, ose the.va^ie mat coneapoads la
the type af water body (that is. fresh water or
salt water) in which ifiesensiSve - - - - - -
environments are locatedfo assign the • -
ecosystem toxicity factor value; to 'me
hazardous substance. ,

• tt, however, some of the sensitive
environments being evaluated are in fresh
water and some are in salt water, or H'ahy
are in brackish water/ use the'vatae (f-esh
water or marine) thafcyieldt me' higher factor
value to aasign the ecosystem tenacity factor
value to me hazardous, substance,

• tf a value for the selected AWQC.
AALAC. or LC» is available for either fresh
water orcorine water, but nor for both, use -
the available one to assign an ecosystem
toxicity factor value to the hazardous
substance.



Wri. & No.

FACTORU



/Vol. 55, No. 241/Friday, Dettmhier 14.19»/ Rules and Regolcttns 51823

TABLE 4-21
ECOSYSTEM TOXICITY/PERSlSTEBeE/BIOACOMDLAnOH FACTOR VALUES*

Ecosystem
Toxiclty/
Persistence
Factor Value

10

4

I

,000

,000

,000

700

400

100; ' "

7a

.40.

io:

7 :....

1
o;r

. 0.4

'.0-07

0.007

0.0007 -

0

Ecosyscea Bioacccaulation Potential

50.000

5

2

5

3.5

2

: ' 5

3.5

2

. 5

..:3.'.5

2

e

-••:.
3.5

2

. :• -

1

x IO8

x 10*

x IO7

x IO7

x iO7

x 1'0°

x IO6

x 10°.

x 10s \.

x 10 ~

x IO3

x 1C4

x 10*

x 10*

3.500 :

350 ;

35 >

0

5,000

5 x IO7

2 x IO7

5 x IO6

3.5 x 10*

- - i -x 10* "

5 x IO5

J.5 x IO5

2 x IO5

I 5.~x.i6*

..-i.5-.-x IO4. •',

2 x IO4 „

5.000

- 3.500

2,000

350

!"- ': .35 -

• • • • _ . ; 3.5.

0

500.

5 x 10*

2 x 10*

5 x IO5 .

3. 5.x 10s 3.

2 "x 10^ • -

5 x IO4

3.5 x IO4

2 x" IO4

5.000

2,000

500 :

350

. 200 •

' 35 :

3.5

0.35

0

50

5 x IO5

2 x IO5

5 x IO4

5 x IO4

2 x IO4

s'.oocT.

"3.500

2.TMX)-

.500

. 350

2"00

: 50

35

.20-

1 =' 3.

t).

0.

0

Factor Value

5

5 x IO4 5,

2 x 10* 2,

5,000 .

3,500

2,000

' 500

350 .

'200

50.

•• '• ."' 35". '""'

. 20

.. •:: ;* "
'."..- ;*.-5: •
:r̂ *» •-,
£.: :ovi5

35 •' ' "Ô JS

035 0'.0035

0

0.5

000

000

350

200

50 ' ...

35

20

-.5-. .

.'J'V: •;...:

.0.5 '

0.35

4.2

' 0.}C5> ;

0.0035

'. 0-:6.0035.

0

*Do not round to nearest integer.
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Fofrww,jm«W length of me wetlands
»fp»«ntofthe

contamination. D» not
tod far Tabfe 4-23

•Oder dM Level I or Lori •
factors.

Table 4-tttse«*M 402^ OB*

TABLE 4-24.-WETLAMDS ftarae V
FOR SURFACE WATER McfwnoN
WAY

•̂t»»>*«

at vt..
i at.

ittofc-
Z-toSL.

• *to4_
»««»•-

•t»««Fi£:

*«•
•25

^

wetlands along fee shoreSne wathn the taajH
distance nndt (Oat fa. wetland frontage dang
theshorelinet.

value (SH) far the watershed as follows:

SH-MfWH+ Z Si)

Enter to vahe Msî Md feTabIe4-4.
Atagn

va

For UK

t subject toleveH

icve emrirmmmH that are
4-Mbaacd'di (Ua

^bftcflm ofUvvl H
-a vafaa fioeaTabie

this •

Table 4-8(.
4^4.ndBd
Uxatedafanfthe

Table
except for an
wefland where thr

'
fab* rfentrj to

loe«ae
area of

Lerell D ooncentntfcn* tatitot poteejHat
cnm>ariiiatioii.lbep<olefylui imiiiiaiacf •
Table 4-Z4v coomt die portiaa(*) aJang the
areaji of Leva! U coocentntioas or potential
contamination onoer thf Level n
coaaattratioM factor (section 4.1.4.3.1.2) or
-.potential mmaminatton factor (section
4.L4.1U). aa appropriate.

Ertinate the total length of wetlands along
the hazardooa (abttooce raigratiMi path (dut
it, wetland frontage) in the area of Level 1
conctmtrations and assign a value from Tible
4-24 based on tail total length. Estimate this
length a* follows:

• For an isolated wetland or for a wetland
where the probable 'point of entry to surface
water is in the wetland, use the perimeter of
that portion of the wetland subject to Leve! I
concentration? >; the length.

(Spfetaewtrtersiwdatfclbws:

n '
Z S,

i=l

where:
WL=Value assigned from Table 4-24 to

wetlands along the area of Level D

S,= V«tee{«) assigned from TebSe 4-23 to

H— Nunuef of wnsifave environniests Ircn •
Table 4-23 robject to Uve! 0
concentrations.

Enter the ralne accigned in Table 4-1.
4.1.4 J.1J Potential contamination. Aai%n

value(a) from Table 4-23 to each sensitive
environment subject to potential

water body. mas* do net ase
water bodr type " ia q«et

aoiyto

Forth

iT«ble

mrface
in quiet

h by type

I river." Treat the wetlands
f serf»OB water

1 •
SP-— Z

WtlfifCC

s, " zs.
S»=ValB«(s) assigned from Table 4-23 to

sensitive environment i in surface watei
body type j.

n=Nmnber of sensitive omroomect* from
Table 4-23 subject to potential

W;= Value assigned from Table 4-24 for
wetlands along oie area of potential
contaminatkxi in surface water body

D,^Dibti«n weight from Table 4-13 for
TwniTT water body type f.

m=Namoer of different surface water body
types from Table 4-13 in the watershed.

If SP it les? than 1. do not round it to the
nearest integer; if SP is 1 or more, round to
the nearest integer. Eater this value for the
potential contamination factor in Table 4-1.
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TABLE 4-2S.—GROUND WATER TO SURFACE WATER MIGRATION OOMPONEKT SCORESHEET—Conlnued

rfafcie tmiftta

28. En MTI* L(tinet»xZ3ji25V«2JOO,«*(lctlo*

^.WsknhseSoom'Ikissll + W +
20. Component Soon (S_)«Viohert score from Urn 27 toal cjjecttoai 101100). 100

Drinking water tnreaL Bvahjate Ike
• - !l»eua watershed

based on three beta
release, waste cbaracteratici, and target*.
4iii DriniiagwattrJhaat-liteJilioodof

jefcose. Evaluate die nVcoheod ohelease
factor category lot cab* watershed in terns
<rf an observed release factor or a potential to
release factor.

4UU fUniii rirf rekati. Estabbsa. an

specified iv jeotio* SJJ.
rdene am be ettabBthed

-'
vilne of SSO to that waksdNd. enter tUt
value in Table *-». aadimoeetfto Mdiaa
4221X ff no ebeetved ideae-en be
eitabtiilud. eedpi aa oiwemd N»MM
fiictorYalae ofeiaatar tttovabe in Table

- 4--2S. ant proceed to-»«cttbBr*tZi2.

• poteonal to rdease fKtar value as the
HkeBhaodof iilian factot ratifluij Value lor
Ifaewatenhed. Enter the value auigDed in
Table 4-2S.

4iL2 ArAO^ water tonoHracte
cbarocttrittict. toSktftf die waste
<&ancteri*tia4actorcateSory far each
vratetsbed baaed on two factor* toxfcity/
mobilrty/per»i«teiie« and bctardoa* waste
ouaauty . EvwMle OBJr/ ttwee* bjjujjtloiis
substances avaflafcle to migrate from tbi
•souices at Ae site to tti0 •jnnnitost sjmriicr •
•(*ee secfion-U). Sudriaamious substances
mdode:

• HaiaatoBS substances 1hat meet the
criterirlbcan •eeeerved release topeond" '•

*1 9919

Calca]atioaoflaxiaty/

nceatodcHy/
>-• (section

on,lhe values es ĵned to the

P<itaitirf-«tt reheie oalygan eteemd
f i uniirt be ecfaooaiieo foi tbe • ' .*

. • . ... . .
• AB-haaidods'sabstances associated

wnh-atwarciethatkaaa-grooBdWmteir.
fiff^*f JTHmityuctnT vaitte gieater than 0 (see
secUonsi£Z tia, and 3JL21).

irieeMrraiw far Ihe-iqppeniiesf 'aonifet as
specified buedioa U2e«d «ectiaar3.l2J
throayji 1U5. A«fi«a the potential to lelease
.value far Ike •ppenBOsl aqoiler as the
po«enlia) to release factor rafoe far the
Mittenbed. Enter ditt-value in Table *«.

fnttbe
eisefUblisbed

I aquifer. «t>i«B-tfae-
1 ideate fader value o(550 asctbe-

• lUceBhoodofiekMelaclareategaqMuiaefor
th«5 watershed: Otherwise; '

fail
laadtj factor value; a'mobffity factor value,
a pnsistence factor valoe.inda •combined
toiB^tty/nwbuity/pertistence factorvalue u
tpecififtd m sections C2i2JJ throasn

-4Z771J Toadaty. tonga a toodcit/
factor value to each hasardoBS substance as -
»pecrfied in section 2.4JL1. -"- : • .
- 477717 MsWtty. Assign a ground7'
water roabOity factor value to each '
hazaroonr substance as specified nt section

mobility factors. Tbe»e»si«neachl
Sttbttaace a toxfcHy/n>lil»iiil)!/a«i lirtnice

•factor vabe bam Table 4-W based oothe
irahjes ass%ned far me tojodty/mobaity and

.persistence iactots. Use die substance with
die Ufbest toxfcfty/mobiBty/. persistence
factor vahe far the. watershed to assign tfae

.value tojhis bctor. Bitter thb value in Table
.*-».-.. . • • • - - - . . .
. 477,7t Hatantoatwottiquantity.
Assipi the sasae factor *atoe far bazaxdou
waste aaati4r4or the watershed as would be
.assigned Cor tke nppenBOSt auaifer n section
322. turn this valve fa Table 4-JS.

xaOcufaa*i D/oM»iary <

fade •sJorlk.
waste qnaattrjr

watershed, sobject to a
i product of lxiO*.Based«n this

product assien a vahJairaaa Table «-7
(sectioa2A3Ll) to die drinking water: thnat-
: waste chaxactaristics laetorcatejory far the

arttrdns value inTabte-»-2S.

Ptrsittcmx. Assign ««ur£jMe
water persistence factor value to«acfa

• -CZZ3
Evahiate the targets factor category for each
watenhedbasedeo face {actorc nearest
intake, pqpoletioo. aad tesoarses. ••

'" " '' ' "



FACTOR VALUES*

'actor Vale*

10JQOO

2.000

200

100 .
-

**

M

2

1

<Li

«.l

0-«

«-«.

0.002 i

O.OM i

2xl»-* I

1 x 10̂ * 1
1

2 x 10'$

2 x 10*'

2 * ur7

2 x 10-'

2 x 10-'

o •

*Do noc Eoood co ne

P«slst«c

1.0 0.%

.iCLBOO 4,000

I 2.000 »00
1

1.0*0 400

200 - ' 00

UC 40
1

2O •

,— .

2 9.9

I 0.4

0.2 0.08

«.l 0.04

0.«2 O.OM

fl.«l «.«0*

6.402 » x W*

O.OD1 4 x 10'*

1 x 10-* * x 1O~S

2 x 10'5 B x 10-'

2 x 10'' B x MT7

2 x 10"7 8 x W'

2 x 10-* 8 x 10'*

2 x 10'* 8 x lO*10

0 0

aresc integer.

* Factor Tain*

0.07

700

140

70

U

7

*•*

O.7

0.1*

0.67

0.01*

0.997

0.0914

7 x IO~*

1.4 x W*

7 x WT*

1.4 x M-5

7 x nr*

1.4 x W'

1.4 x Mr7

1.4 x W8

1.4 X W'

1.4 x 10"10

0

O.0007

7

l.«

O.7

«:»

0^7

O.W1*

7 KM"*

1.* x MT*

7xM-*

1> x 10*?

7»ir*

1.4 x 10-*

7*«r7

l.**M-7

7 x W*

1.4 x 10-*

1.4 x 10-'

1.4 x 10- l»

1.4 x 10 u

1.4 x 10'12 "

0

214
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For the nearest intake and pooalatton multiply its dfetfoa weight fan TaWe 4-13 TABLE 4-27.—OWUTON WBGKT
factor*, determine whether the target surface (section 4X2JJ) by a value selected from ADJUSTMBOS
water intakes are subject to actual or Table 4-27. Use the resoling product not die ^^
potential cootuninattoa as specified in " vabe from TaWe 4-13. as *e dilution weight
section 4X1Z subject to the restrictions far the intake for the ground water to surface
specified to sections &ZL3 and 4£1A water component Do not romd this product

When the intake is subject to actual to the nearest toteger.
> basing Level I Select the value ftom Table 4-27 based on

or Level n comntratians- tUi »i>1i<Hhemngledeft»JbytBe«OBree5
>*Ueh level appBes far the intake at the site awl either the two points at the GraatarMMi WtoS4.

by comparing the M»OM« concentrations intersection of the sarface water bodj and '"
nx)B«saBBpte(arocBBparabiesainplc*}to the 1-mile distance ring of any two other °**!>f?****<*r
heaM. haied nmrtiBiailri as spedfied in potato of the surface waterfcody within the 1- "——•-- —
eecnon«J^Xexr«qlBseonly]hosesamples aiQedistanBe ring, whichever resorts D the
boa the sofkoe water Bt-watersegoent and Uigest eagle. (See Ftgare4-3-«at«n<

OS
06

oe^tboee««zardoMsabstancesblsach ofbowte JiamilaiajaTmasnrtacewater ^^^i^Z^ - I u
saaipleslhtt me*t the condJUoas in sections body doesnotextand.lo tike l-onlerrag at one r>aa» la»iirr>i

4it3.1 AfeamfiaJace.AssisDavaluetd water eBdpoint(s) wflfain the .Hafle ring or

0
005
0.1
OJZ
03

the nearest intake ractor as specified in any two other poats of the sorface water •Donatreundtof
iiectiaa 4̂ 23.1 with the fofiowing . . . .
inodiScation. For theintalce being evaluated. whkh^vtesaks fat the tartest angle.
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FIGURE 4-3
DCTEMMUOION OF GROUND
TO SURFACE *NER ANGLE
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TABLE 4-28
rOXICITY/MOBILITY/PERSISTÊ /BiOAJCUMOlATION FACTOR VALOES*

Toxiclty/
Mobility/
Persistence
Factor Value

10.000

4.000

2.000

1.000

800
'

700
'

400

200

140
i

100

80

70

40

20

Hioaccuoulation Potential Factor Value

50.000

5 x 108

2 x 108

1 x 108

5 x 107

4 x 107

,
3.5 x 10'

2 x 107

1 x 107

7 x 10*

5 x 106

4 x 106

3.5 x 106

2 x 106

1 x 106

!<• 7 x 105

10 5 x 105

8 4 x 105

7 3.5 x 105

4 2 x 10s

2 1 x 105

1.4 7 x 10*

5.000

5 x 107

2 x 107

1 x 107

5 x 10?

4 x 10*

3.5 x 106

2 x 106

1 x 106

7 x 105

5 x 105

4 x 105

3.5 x 10s

2 x 105

1 x 105

7 x 10*

5 x 10*

4 x 10*

3.5 x 10*

2 x 10*

1 x 10*

7.000

500

5 x 10*

2 x 10*

1 x 106

5 x 105

4 x 105

3.5 x 105

2 x 105

1 x 105

7 x 10*

5 x 10*

4 x 10*

3.5 x 10*

2 x 10*

1 x 10*

7.000

5.000

4.000

3.500

2.000

1.000

700

50

5 x 105

2 x 10s

1 x 105

5 x 104

4 x 10*

3.5 x 10*

2 x 10*

1 x 10*

7,000

5.000

4.000

3.500

2.000

1.000

7OO

500

400

350

200

100

70

5

5 x 10*

2 x 10*

1 x 10*

5.000

4.000

3.500

2.000

1.000

700

500

400

350

200

100

70

50

60

35

20

10

7

0-5

5.000

2.000

1.000

500

400

350

200

100

. 70

50

40

35

20

10

7

5

4

3.5

2

1

0.7
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TABLE 4-«

Twicicy/
Bobillcr/- ••'••••• "J*-

Factor nip-

1.0

O.B

0.7 :

0.4
"

0.2

0.14

O.L

O.OB

0.07
. : - . -

0.04

0.02

0.014

0.01

O.OOB

0.007

0.004

0.002 ;

0.0014

0.001

B x 10-*

7xMT*

4 x 1O-*

50.000

: 5 X 10*

4 x 10*

3.5 x 10*

2 x 10*

1 x 10*

7.000

5.000

4.000

3.500

7.000

1.000

700

500

400

350

200

100

70

SO

*0

35

20
I

s.ooo.

5.000

4.000

3.500

2.000

1.000

700

500

400

35<r

200

100

70

SO

40

35

20

10

7

5

4

3.5

2

500

500

400

350

200

100

70

50

40

35

20

10

7

5

4

3.5

2

1

0.7

0.5

0.4

0.35

0.2

. - - • . — - .

"'50' ...

50

40

35

20

10

7

5

&

3 i

2

1

0.7

0.5

0.4

0.35

0.2

0.1

0.07

0.05

0.04

0.035

O.O2

-
• .. - . - .

: - ;5:Vv

s . _ • - ; .

4

3.5
i

2

1

0-7

0.5

0.4

0.3«

0.7

0 .

0.07

0.05

0.04

a. 035

0.02 -
^ t _

0.01

0.007

0.005.

0.004

0.0035

- 0.002

- . - ' --.-

. - 0-5

0.5

« -

C.35

0.2

0.1

O.07

0.05

0.04

0.035

0.02

o.or

0.007

0.005

0.004

0.0035

O.002

7-x 10**-

5 x 10-*

4 x 10-*

3.5 x 10-*

t-x^

223
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TABLE 4-28 (Continued)

Toxlcity/
Mobility/
Persistence
Factor Value

2 x ID'4

1.4 x l<r*

1 x 10r4

8 x 10"5

7 x 10'5

4 x 10'5

2 x 10'5

1.4 x 10*5

8 x 10**

7 x 10' *

2 x 10'*

1.4 x 10'* -

8 x 10'7

7 x 10'7

2 x iO*7

1.4 x 10'7

8 x lO"8

7 x 10"*

2 x 10'8

1.4 x ID'8

Bioaccunulation Potential Factor Value

50.000

10

7

5

4.

3.5

2

1

0.7

' 0.4

0.35

0;1

0.07

0.04

0.035

0.01

0.007

0.004

0.0035

0.001

7 x ID'4

5.000

1

0.7

0.5

0.4

0.35

0.2

0.1

0.07

0.04

0.035

0.01

0.007

0.004

0.0035

0.001

7 x 10'4

4 x 10'4

3.5 x 10'*

1 x IO-4

7 x 10'5

500

0.1

0.07

0-.05

0.04

0.035

0.02

0.01

0.007

- 0:004

0.0035

0.001

7 x 10"4

4 x 10'4

'- 3.5 x W4

1 x 10"4

7 x 1C"5

4 x 10'5

3.5 x 10'5

1 x ID*?

7 x IO'6

50

0.01

0.007

0.005

0.004

0.0035

0.002

0.001

7 x 10'4

4 x lO'4

3.5 x 10'4

1 x ID'4

7 x IQ'5

4 x 10'5

3.5 x 10'5

1 x lO'5

7 x 10'*

4 x 10'6

3.5 x 10'6

1 x 10-*

7 x 10'7

5

0.001

7 x i<r4

5 x ID'4

4 x ID"4

3.5 x 10*4

2 x 10"4

1 x 10'4

7 x 10'5

4 x 10'5

3.5 x 10"5

1 x NT5

7.x 10*6

4 x 1Q-*

3.5 x 10'*

1 x 10"*

7 x 1<T7

4 x 10'7

3.5 x 10'7

1 x Id"7

7 x 10'8

0.5

1 x W4

7 x 10'5

5 x 10"5

4 x W5

3.5 x 10"5

2 x 10'5

1 x .10"5

7 x iO'*

4 x 10'*

3.5 x W*

1 x 10-fi

7 x 10'7

4 x 10'7

3.5 x W7

1 x 10'7

7 x 10'8

4 x 10*8

i.5 x 10r8

1 x 10'8

7 x 10-«



saw rmmm

Toxlcity/
Hobllfrr/

Factor Vala*

8 x 10-*

2 x 10'*

1.4 x 10'*

• x io-10

1.4 * 10-"

i.4 x 10'U

1.* x 10-"
ii

o 1

TABLE A- 28 (Concluded)

BioaccvMularion Potential Factor Value
I

50.OOO 5.000 500 50 5 O.5

1. i x 10** A x 10'5 4 x ID'* A x UT7 4 x 10-* 4 x 10"*̂

1 x 10-* 1 x MT5 I z ID'* 1 x lO*7 1 x 10-̂  1 x 10'*

7 x 10'5 7 x 1C'' 7 x lO'7 7 x 10"' 7 x 10'* 7 x 10'10

A x W5 * x 10** A x 10'7 A x 10"- 4 x W* 4 x 10'10

7 x JO'6 7 x 1O"7 7 x 10-' 7 x UT* 7 x 10'10 4 x IO-11

7 » lO'7 7 x W* 7 x 10** : x 10" 10 7 x 10'11 7 x 10"12

7 x I*'* 7 x 10'' 7 3. ID' lc 7 x 10* ll 7 x 10'12 7 x 10'13

0 0 0 0 0 0

*O» not a**r«ST integer
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tOOB^Bnat QjjV^VHL AOTÎ lBBvHHnnf ^|f^gy^^^^M^^|^^f^|ff^A< ^»^ j>
vafaH t̂ob^MtlOAttOdBimflf IDfltMjfe • • j««-yi^

" "" ferlfct A«^K*^I
*»T«M.«S. JteJSkl

4L2X fTMBHBJHffff nHfllf illlffflf ItTMMtT ••mtfTi il In inlfi 11 a l -a-n 1
. _ ' ' t" ~»"• •— — • •' . « . » . . -m—jl«^-^- ^ .» . . . j l|»«iiî im»l̂ M»<ll¥ll
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TABLE 4-29
ECOSYSTEM TOXICTTY/MOBILrrVTCRSIStENCE FACTOR VALUES*

Eicosystem
Toxicity /Mobility
factor Value

10,000

2,000

1.000

200

100

20

10

2

1

0.2

0.1

0.02

0.01

0.002

0.001

2 x lO'4

1 x 10'4

2 x 10'5

2 x 10'6

2 x 10'7

2 x 10'8

2 x 10'9

0

Persistence Factor Value

| 1.0 0.4 0.07

10,000 4,000 700

2.000 800 140

1,000 400 70

200 80 14

100 40 7

20 8 1.4

10 4 0.7

2 0.8 0.14

1 0.4 0.07

0.2 0.08 0.014

0.1 0.04 0.007

0.02 0.008 0.0014

0.01 0.004 7 x 10'4

0.002 8 x lO"4 1.4 x 10'4

0.001 4 x 10'4 7 x 10'5

2 >: ID' A 8 x 10'5 1.4 x KT5

1 x 10'4 4 x 10'5 7 x 10'6
•

2 x 10'5 8 x 10'6 1.4 x 10'6

2 x 10'6 8 x 10'7 1.4 x 10'7

2 x 10-7 8 x 10"8 1.4 x 10'8

2 x 1(T8 8 x 10"* 1.4 x 10"9

2 x 10'9 8 x 10'10 1.4 x 10'10

0 0 0
....

0.0007

7

1.4

0.7

0.14

0.07

0.014

0.007

0.0014

7 x 10'4

1.4 x 10"4

7 x 10'5

1.4 x 10'5

7 x 10~6

1.4 x 10'6

7 x 10"7

1.4 x 10'7

7 x 10"8

1.4 x 10'8

1.4 x 10'9

1.4 x 10"10

1.4 x 10'11

1.4 x 10'12

0

aDo not round to nearest integer.
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TABLE -4-30
TY/MBin.rTT/yttsisTCTCE/"' ncm VAUJES*

ttobllity/ •
"»^y j 1 AV^^j>^ ""

Taccar Tab*

lo-.ooo
4.000

2.000

1.000

•00

700 :

400

200

140.
- ~ - '-1

MO ..' ..

M .
- -

TO' :-

.*•*

- 20
'-

14 I

*

7

4

2 '

1.4

• . -

- . - - • • - .

-.-..'?£

5x

•1 *

- Ix

5 x

4 x

3.5 x

"_\ x

. lx

7 r
- - ••;-:
:. - s *
: 4 X

2 x

1 x

7 x

^
* »

3.5 x

2 x

- >i
- 7 x

~" ""Eco

•

000

10-

10"

~w«
W7

107

107

107

107

10*

10*

40*

10*

10*

Jo*

10*

10*

10*

10*

10*

10*

•7*t*

5

5

2

1

5

4

3.5

2

- Jf

7

5

4

3.5

2-

1

7

5

4

3.5

2

1

--

.«

'X

x

X

X

X

X

*s
X

X

X

X

•x

X

X

X

•x

X

X

X

7.<

Uo«

»

W7

id7

107

10*

10*

10*

f

10*

10*

10*

10»

10*̂

10*

10*

10*

10*

10*

10*

10*

MM

eciMMlctian Poi

500

5 x 10*

2 x 10*

1 x 10*

5 x 10*

4 x 10*

3.5 x 10s

2 x 10*

1 x 10*

7 x 10*.

5 x 10*

-£ 10*
*-•'

;, 3.5 x 10*

" 2 x 10*

1 x 10*

7.000

5.000

4.000

3.500

2.000

1.000

700

SO

5 x 10s

2 x 105

1 x 10*

5 x 10*

4 X 10*

3.5 x 10*

2 x 10*

1 x 10*

7.000

5.000

4.000

3.500

2.000

1.000

700

500

400

350

200

100

70

Dor Win*
_

5

5 x 10*"

2 x 10*

1 x 10*

5.000

4.000

3.500

2.000

:' 1.000

>Q

500

400 -

350

200

100

70

= 50-

40

35

20

10

7

0.5

5.000

2.000

i.ooo -

500

400

•350

200

100

7O_

50-

- ;40 "

:3S

.20

10

; 7

. 5

, *

**
2

1

0.7

232
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TABLE 4-30 (Continued)

Ecosystem
Toxicity/
Mobility/
Persistence
Factor Value

1.0

0.8

0.7

0.4

Esosystem Bioaccumulacion

50,000

5 x 104

4 x 10*

3.5 x 10*

2 x 104

0.2 1 x 104

0.14 7,000

0.1 5.000

0.08 4,000

0.07

0.04

0.02

0.014

0.01

0.008

0.007

0.004

0.002

0.0014

0.001

« TC 10'4

7 x 10'4

<> x KT4

3 .500

2,000

1.000 .

700

500

400

350

200

100

70

50

40

35

20

5.000

5,000

4,000

3,500

2.000

1.000

700

500

400

350

200

100

70

50

40

35

20

10

. 7

5

4

3.5

2

500

500

400

350

200

100

70

50

40

35

20

10

7

5

4

3.5

2

1

0.7

0.5

0.4

0.35

0.2

Potential Factor Value

i

50

50

40

35

20

10

7

5

4

3.5

2

1

0.7

0.5

0.4

0.35

0.2

0.1

0.07

0.05

0.04

0.035

0.02

5

5

4

3.5

2

1

0.7

0.5

0.4

0.35

0.2

0.1

0.07

0.05

0.04

0.035

0.02

0.01

0.007

0.005 -

0.004

0.0035

0.002

0.5

0.5

0.4

0.35

0.2

0.1

0.07

0.05

0.04

0.015

0.02

0.01

0.007

0.005

0.004

0.0035

0.002

0.001

7 x 10"4

5 x 10'4

4 x ID"4

3.5 x 10'4

2 x 10'4

/33
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TABLE 4-30 (Continued)

Ecosyscea
Toxieity/
Stability/

Eeovyste* ftloacoaulation Potential Factor Valve

r»r*u
Facco

2 x

1.4 x

1 x

8 x

7 x

4 x

2 x

1.4 X

8 x

? X

2 x

1.4 x

8 x

7 y.

2 r.

1 4 X

8 x

? x

2 x

..4 x

EEKUC*

r Value

10-*

10-*

10-*

io-5

io-$

10- 5

io-5

io-»

10-*

10-'

10-'

io-7

io-7

io-7

io-7

io-«

io-»

10*

10*
1

50

10

7

5

4

3.

2

1

0.

0.

0.

0.

0.

0.

0.

0.

o.

0.

0.

0.

5 s

.000

5

7

4

35

1

07

04

035

01

007

004

0035

00!

10-*

s.<

1

0.

0.

0

0

0.

0.

0.

0.

0.

0.

0.

0

0.

0

7 .s

i >

2.5 f

1 *

7 x

KM

7

5

4

35

2

1

07

04

035

01

007

004

0035

oo:

10-*

10-*

10-*

10-*

10 5

50O

0.1

0.07

0.05

0 04

0.035

0.02

0.0!

0.00"

«.C04

0 0035 3

o.oo:

A V. iCT4

35 y. ID'* 3

1 v 10-*

7 » 10'5

4, 1C'5

3.5 x 10'5 3

1 * 1C'5

.- K 18-'

50

0.01

0.007

0.005

O.OG4

0 0035

0.002

0 001

7 * 10-*

4 x ID"*

5 x ID'*

1 z 10-*

<. x 10'5

5 x 10'5

1 x 10- 5

7 > 10-'

4 x iO*'

5 r. 1C''

1 x 10'*

; x io-7

<

7

5

4

3.5

2

1

7

4

3.5

1

4

3.5

1

7

4

3.5

1

/

5

9.001

x ID"4

x 1C"4

x 10'*

x 10-*

x 10-*

x 10'*

x 10- 5

x 10- 5

x 10- 5

.IO-5

x 10-*

x 10"

x 10-*

x 10- 7

x 1C' 7

x 10*7

s W7

x 10-*

1

7

S

4

3.5

2

1

7

4

3 5

1

4

3 5

1

-,

4

3.5

1

7

0.5

xlO-*

x 10"5

x 10- 5

x 10' 5

x 10* 5

x 10- 5

x 10- 5

» iO'*

x 10-'

s 10-*

x 10

s W 7

x ID'7

x W7

*io-«

x 10'*

x Mr8

x-10"8

xlO-'



Federal ttegatet / Voh 55. No. 241 / Friday. December 14.1988 / Bates and RegBlatkm 51843

TABLE-4-30 (Concluded) .

Ecosystem
Toxicity/
Mobility/

Ecosystem Bioaecuawlation Potential Factor Value

r e i* *.» L«KB

Factor Value

8 x

2 x

1.4 x

8 x

1.4 x

1 4 X

1 A X

0

io-9

io-9

io-9

IO-"

,-.1010 iu

10-"

io-12

50.000

4 x

1 x

7 x

4 x

7 x

7 x

7.x

0

10-*

10-*

io-5

io-5

IO-7

io-8

s.ooo

4 x

1 X

7 x

4 x

7 x

7 x

7 x

0

io-5

10-5

10-*

io;«

10-'

500

4 x ur*

1 x 10-'

7 x 10"7

4 x 10'7

7 x 1O'*

7 x IO-10

0

50

4 x

1 x

7 x

4 x

7 x

7 x

0

io-7

io-7

io-«

io-»

10-10

10-"

5

4 x 10"*

1 x 1O~*

7 x IO-9

4 x 10**

7 x 10-"

7 x 10'12

0

0.5

4 x

1 x

7 *

4 x

4 x

7 x

7 x

0

10-'

io-»

io-"

10-to

•.A 1110-**

10-"

10-"

J0o not round to nearest integer.
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Resident
Population

Mearby
Population

•IU.IMO COOI «M»»M»

Likelihood of Exposure (LE) Waste Characteristics (WC)

ObMtvad Contamination
Area with Resident
Target*

Chronic
» Carcinogenic .
»,Acute
Hazardous Wait* Quantity
* Hazardous Constituent
Quantity

* Hazardous Wastestream
Quantity

* Volume
»' Area

Likelihood, of Exposure (LE) Wast* Characteristics (WC)

Attractiveness/
Accessibility
Area of Contamination

Toxlcity
» Chronic
• Carcinogenic
» Acute
Hazardous Waste Quantity
« Hazardous Constituent
Quantity

•Hazardous Wastestreara
Quantity

• Volume
• Area

. Figure 5-1
OVERVIEW OF SOIL EXPOSURE PATHWAY

'Targets (T)

Resident Individual
Resident Population
* Laval I Concentrations
« Level XI Concentrations
Workeri
Resources
T«rreatrial $«nsitive
Environments

Targets (T)

Nearby Individual
Population Within One Mile
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i«te*
*.«•*%.
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»« +

Ww
M

S
M

tt.1 1 1 X 4 X 1

>MXl7xl

i of CO

«f Hk M KM) it ovcred bv a

to aacte *e valac la UK kBodly-Uoor

•ihetef the mpgetm mideacg. SOii /<upiiii»n •otfcanBatay. Asrigc
or day care center, or haanloas wane ••aalily factor value as

raaamafi
i to • Wi^ia i «orki>U« Property boandar)

<nrf withoi 200 feet of a workplace area, or inrtr •fTT*r*7 irr TtVr T-1* •"**•
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•Constderpoljrlhe&stZfcetafdeptfaof
an area af •h..i.;>i-«i»to»fe.n... except as
specified for fee rofane MOM*.

• Use the vohntemeenra (see section
r those types of ams of

•kBstodin-nerCof

• ReridemlWDviAial-^ person IM»| or
•ttenoDt Khoot or day cart on a ptopcfr
With Ml Bfee* OI observed COBtattmBuOn 0JK7
whose residence, school or day care coder.

•Ktfen SiS. b crtMftef the aawbcr of
"people BviD( on pnoettvirith an aiw pi
obeetred cantaadutkn. when tba eftimate
ia bated on t

iwhhliilhelo»t *•*.-

;fariH

, oo • properly
with o ma of oo>arved ooutiniliuitiopaap '•
whoa* workplace ana te OB or wftBfe200 feet

^r of ponpac ptr
coa*y to iriatt te

faf f
fc located.

contsnmattoo. even tf OHBT wjtoBS is knowa

Bntei the-rabe asslgiiijfa Table S-L

TKBLE 6-i—HAZARBOU» WASTE QUAN-
TITY EVALUATION EQUATIONS FOR SON.
EXPOSURE>ATHWAY

O* uW ftfOft Qi ODOCTVOQ C
• R«so«c« locMbd on «tt »M of

-J-^__^^J *MMll*BMfci«lWMt B^ >^^M*tf^Ml Ifi

•MtfOBU. --

of mideot tadMd«al»Hbjael to
Leva! 1 oottoaBtntSoia and •aJllBqf Aal Maa
by «>• AiaMm *• M«Unf pradact •• the
valae for tUa bctac. Bate tfai* vatoa to Tebte
5-1.

M cpccttwl fa Mctten i£

Tiar

A

8«

c

-Onto

b

b

M ajMdltod in Mctkn SJA who
is MbfMt to Lml I or U«4 n

vabe forthie bctae. feter tto vatoe ta T«He
5-1.

II II I I JB^ *l mtt »• .̂.Iht̂ .,̂  fak W ̂ ••̂ 1 ¥counniraon •00)00 «o Ltrci i •
isabjecttoLevdn

popalatiaa factor tote.
vatoM far Lrval I

Itw factor
and level n

faaa Table 5-3 fa deiennrtiy the lerel of

icsideot imfivkbal bctor M foDowK
V/25

V/SOO
V/Z5

' o&c tMidBBt iuuifiomi -tot out or BMtc

raddeBt MMdamb. M toot b «t least OM
tMIMBtJWBTldttn
PiftjUff %ft I JfTIn If

it popuiaitiOBj factor Tifac. Enter (ni*
TalMtaTaUaS-L

S.VU WoefaixBraniateUii* factor
bawd on the Bomber af worker* &at neet
the eacttoa tLS oterfa, Aidon a vaba for
4e»e workers Mfag Table 5-4. Enter tbto
vataeJpTaUaS-1.

' • TABLE 5-4.— FACTOR VALUES FOA
l>ln m i«i 11 ii. fWOU MB

A/13

A/34,000

ITnrtr Bin trim iielpHiit hi Tetilr I1 1
Slit Jtecfcfeat' pepalatiao. Bvalwte

xwweot poBojaooB baaed OD twDbcton*
Level I coBcentnttoo* and-Levd-D

appttM as •pedBad'to wcttont ZSi and iil

Tabb S-S. ErainatepoimUtian* (bbject to
* '

1 to 100.
101 to 1

twitjOOO.

0
5
10
15

5OA4 Aoeonfcet-ErekatetBeretoarce*
UctaraafaDowK

• Aaetgn'aTatoeofStodiereaoarces
CMtor if one or nan of the faDowiag i»;

5JJJA mdpopdinoM tihjecHo Levd fl
a> jptcificd nvection

"

TABLE 5-3:-

Mufopfy tt»*"loxicfty. tod beuordoos vfltste
qviiotity fatccprvthes, mbjort.tb • iKTriiHum
ptoonct ofl*x lp*.Pmd OP ftfa peo<iBct»
a«*i«n t
_, »>-—w IBV
Enter tfafe vatot feTabte M.

Si3. Jtoje .̂ B»ahiate4brt«ijet» factor
utiftMT for the t e n t popokticn tbrcet

orfSASED BBCH-
MARKS TOB HAZARDOUS'SOBSTANCES
IN SOILS .

Enttt the value assigned toTaUe 5-1.
SX&5 Terrestrial Haativ nts.

ccnrtpondingte that concentraBon that
corresponds to tbe l<r«individBal cancer risk
for oral exppsvrss.

• ScneniqgcoDceatntkMifari

l on five facajie.
recJdaBt-aqpabtkM,

tn^ £»Vtlfn»irnil

RefeieBce Doee^MD) far-mi expomree.

bi evalaatinc (he tanjeti factor category for
ow lesident popolaticm Qireet count only the

as taigetc ' •-
Count only thai FBMCtlltt] alC

criteria for rendebt individual as specified in.

Assian,yakie(»}BXMi-TeUe 5-« to each
terrestrial senaittve uiiliuuiiimt that meeta
Ae eocOrifit* criteria of tecttoB itl

Calodate a vatoe (BS) for tcrreftrial
seutitivt eu»iiuuineut» M foBows:

ES= IS,
i«l

where: .. - '
S,=Vatoe(»)aasi9Ded fan table S-s«b
• • tetrestnai sensitive environment i.
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residertm(fivid»aL assign (Us factor a value
erf 0. Enter this vain* In Table 54.

If no person Baeets (be criteria far a
resident mdhpfaaL determine the shortest
travd distance fan te site to any residence
cr school' n QetetnuDng the iiavsl distance,
measure the* shortest overland distance AD

- ndMdual would Uavel from • rettdance or
scfadot to (he nearest area of observed

iformesitewidran

TABLE 5-9.—NCA imxML FACTOR
VALUE.,

Travrttfctanc* tor mart* ncfcidual

GmstortwnOto*-
ritttol-

1"
0

Based OB tht aomber of people included
within • travel distance category, assign •
distanrs miihttd population vane far tot
twvtl <blMce 60* TaUe5-«k

Calculate die vahw for the popaUtioa
vnOfai 1 nfle iMtar (PN) «t fcBowc

1 »m._ z w
10 i-l

• Anbn • wto ol 0 • on* or nor* potent
•w Mefen 1U oriwli tar ratUM taoMtat.

greater than 0. If there are naneteai barriers
to trawl Beasure thetravel dfetanee aa the

DeteHnfcM ttiepopolatlon wttto each travel
<tt*»nce cat»iiy of tajJeS-lft Coimt

puint and from dwn M tbt sbortett i
oioft4nstmot to UK

popalatxm 4raat.
Jn Ifcetttidant

W. niilum nilflitoil popaUtioBvahie
fioaiTibti S-tt far wwtl
cataaorfl

54. " :
SL£JU QJcdailom of i*a*>f penal***

randthe

djstnioe. Mdpi • value irom Table 5-« to the
narest indMdaal factor. Enter this ratae in
Table 5-1

the estimate ir based on the number of
residences, multiply each residence by the

brthe
popdattM within 1 nde {actor. Do not mod
tfatt MB to (he ne«Ht intefcr. A*rfgBthtf
ton as the ttijiti factor cattaut j yahM tor
tneneaiby rur̂ 'ifl" threat. Enter this value

TASLJE 5-10.— C

Travel dWMo»ctngov ftribt)

«^— «rlhar •?•?«•'" ' •
ft"Mftr-rtn**«»U'"-" ' '
"-•'•I till «••«» * - "-

LATION VALUES FOR NEARBY POPULATION THREAT*

'<

0.
0
0

ItolO

0.1
: 0.05

OJtZ

itioao

0.4
02
at .

aito
100

w
0.7
03

tOTto
300

4
2
1

301 to
1MO.

13
7
3

tiooito
aow

41
20
10

3J01to
10JOOO

130

'S

1Q001

3oS»

408
' 204

102

90001
to

mooo

1.3B3
CS2
3»

1001001

300400

4M1
£041
1J02D.

.300001
to

1.0001000

13J034
6517
125S

r to nearast intogcr. Do not round ttt i

CafarttfA* of Matty papuhtiaa
Oatat JCOWL Multiply the value* for
fiketibood of exposure, waste characteristics,
*t*l tarnets far th* nearby popalaHbn threat,
and round me product to (Be nearest integer.
AsiigaJU* product as-di opulation[tqrpopn
threat score. Enter this «core in Table 5-1. •

&3: Cokalation of ttuTtxpotun pathway
«xme.-S«ni tfaenaident popojatkn threat

-scocc.md tbc H6*utiy popwcitloo thrattt SCOK*
and divide the Mm by 82JOa Assiap the
resaltbig valae. subject to a maxhanm of 100.
a* 'the so3 exposure pathway score (S,). Enter
thei score to Table &-1.

Evmhate the air migration pathway based
on three factor categories: likelihood of
release, waste characteristic*, and targets.
Rguwffl-1 indicates the factors included
within each factor category.

Determine the afr migration pathway
(SJ in'temts of the factor category values as
fo&ows:

of release factor category

WC-Waste enaradcristics {actor category
. vame. ; " '
T»Targeto factor category value.
SF-Scatog factor.

Table 0-1 ooffinesAe specific catculatton.
. procedure. .

S. = SF
where



Likelihood of Releaae (LR) Waste Characteristics <WC) Targets (T)

Observed Release
or

Potential to Release
• Cat Potential to Release
• Cat Containment
• Caa Source Type
• Oaa Migration
Potential

• Partlculate Pocenclal co
Release
• Partlculate
Containment

• Parclculace Source
Type

• Partlculace
Migration Potential

• IUINO COM MM t» C

Toxtclty/Mobllity
• Toxlolty
• Chronic
• Carcinogenic
• Acute '

• Mobilley
• Caaeoua Mobility
• Parclcuiat* Mobility

Hazardous Wast* Quantity
« Hasardoua Constituent
Quantity

• Hatardous Wasteatree*
Quantity

• Volume
• Area

I
Nearest Individual
Population
• Lovol X Qoneentratlons
• Lovol XX Concontratlons
• Potential Contamination
Resources
Sensitive Environments
• Actual Contamination
• Potential Contamination

t

f
i
f
I

FIOURB 6-1
OVERVIEW OF AIR MIGRATION PATHWAY



Federal Register / VoL 55. No. 241. / Friday. December 14. 1990 / Rules and Regulations S16S1

TABLE 6-1.—An MIGRATION PATHWAY SCORESHEET

Factor catago>«is and factors

Uk**hood of Heleaee
1 OMvniitfWMBff

Tr n*naMlrrrirr (HQh>rn1triirrTirJ'rr)
9 UKiBwrt olCtafcMt tVf «* •«•« * *"l* **

Tart** - • *

8.PDPUMOR . . . -
6a.LewllConceniaKan» 1 , .
Sb-lweUConcentraiom

M rn»*M»»i OkMi M+^+ l̂

1fr ttanaHn ri»>imi«rti f~ — ~r I "Tl
11.Tan»et»0«e7-»-IMi-»HQc)

12. PatMBy Soon (SJ t«nw > xVX11)/R7/iOOI'

Uarinum
value

550

500
500
500
SBO

W
'

160

so

M
M

W
5

M
W

too.

Value
etaigned

v

—

ebaMdtoMyoni t is Mad Mil »oteo-

8J £tefifo«/cf Aefaate. Evaluate the
Lkefibood of teleaaefecfar category fa fermi
of en otjeeved release (actcc oca potential to
ndeaie factor.

observed rebate to the atmosphere by
Oat <1» aft* bMTekawd •

taiheataon*eTe.'BMe

tmbienl hazaniouf (abataDoeO) ha»
rncrea»tdilgiiificaiHlyaboTethebadcffoun<i
cooceBlratian Car the «fte (tee tection «).
Same partkw of the cifiiificaot increase mod
be attributable to thejite to estab&h die
obaenred rflraae

tt M ob*encd ielea«e can be ettaUithed.
i obtened release {actor value of

tu^tett potential to idM*e tratee (etther ga*
or partinlatt) cUodated fat the tome*
evaluated aad aaaig* *at-»rtae n (he «te

'

below.
Mil Cc*poftntia/t07eJeo*e.Ev«)Date

gu potential to tdeaw fat tfcose sources that

MteriaI(Cor
«omiite,]MrtiCai*le Butter) Oat contains

•tin entcn^ ttiei itmocpkere direeUy. When

of a
i the mfetenee of • release

ittacnteteoMWinMre _
abrtMCM by the rite to Ac

ettOMMpbCfCf QCddDStTaltaSa ftllVClVC aiGCt9
eccamteted with 4et reteaee Mar be wed
to establish an observed idtaje.

• Chemical analysis—*» aoalym of air
sa.nptes indicates dial tke concentration of

55ft enter this *ab> fat TaUe»-t and
proceed to «ectio» 8JJ. S «n obaemd
rdeaae taiiaot oeetftaoiiBbed aMtan an
oburved ideate factor value of 0. eater dii>
x-aiue in T««e 6-1. aad proceed to lection
&LZ.

6.12 Potential to i«lea*t. Bvattute •
potentialte ideate onljrff an ob

thi

liiazudo nbsta -that

iMi HMI
potential to releaje factor vafoe forth* ate
by aeparatetf efabattnt (he •*• potential to
Telaaae aad1h>|iaitii Jalat^ potential lo
teleaae for eadb aontce at Ike tile. Sekd die

if. those naxaidon* aabctavoei witb a vapor
pNMnre greater .thai or eqaal to «T» tore.

Evaluate ga* potential to release fur each
aoorce baaed oo 'three factors: gu
caataianent. gas worce We. and gu
migration potential Calculate die (a*
potential to rateaae valna aa Ooctrated in
Table 6-i Conftfae mrces with atanbr
caaraderictio into a liugfe ioaroe in
enloating die gas potential to rebate
factor*.

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVACUATION

Source

i
•> _ . . ...
3

A

•i -

fl
f

«

So-c.̂ .

.

Gas mnmnmem
factor vaM>

A
•

.

Gas IOTC* type
(•dor«eXie<

B

«ate**

C

Sum

XB-i-q

Gat aowce value

AIB+Q

r

Gas Potentt! ffl Retaes* Factor (Select the Hqhest Gas Source Vaiue)

• Entar • Sawoa Type isKd in TaW* «-4.
• cater Gas Containment Factor Value ton section 6 t^.i.i.
' Enter Gas Source Type Factor Value tarn stsban 6.1.2.t.£
•En«er Gas Migration Potemat Factor Vaiue tan'secton s.i.Zlj.
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TaUt *4 nVat apr JM to *• •
•toa* • v*ha of 10 if Acre it

»aa active fire

: 6-3.-GAS CONTMi r FACTOR VMJUCK

••to

0*1

TMHJE 6-4.—SOURCE Twe F*cn

9-4.—SOURCE TVK FACTOR
VA

•
••
11
t7

IT

• •be
;Mfect>B

_ 11

Ota V

t C S-SL—VMUES FOR VAPOR
DHBRVSCONSTAKT

lor (Ml

a- it a
M
— a M

M a
9 27

• valoe of 2 for
OOttpQBCBt.

the two wJoe* assigned talfae



F«dend lUfMlm./ Vol 55. No. Ztt. / Friday. December 14.1990 / Rule* and. Rfgnlntioro 51853

TABLE 6-6.—GAS MIGRATION POTENTIAL
VALUES FOR A HAZARDOUS SUBSTANCE

TABLE 6-7.—GAS MMSRATK* POTENTIAL
VALUES FOR THE SOURCE—Concluded

Sum olvateeifi*' vapor pressure and
Henry's constant

Avwagsrf
vXes

rfoasmgratonpottnM
tortveshuaRtous

0
6
It
17

11
IT

TABLE 6-7.—GAS MGRATON POTENTIAL
VALUES FOR THE SOURCE

Oto<3_
3 to < 6-

"vat."

hnirigu* cuttMnoM IMI en

(.12X4 QrifcnhtSsa- ofgatpottatial U
rebate tnfae. Detoname (he fa* potential to
idem vatae Car each tone* a» Blastrated in
Table 6-2. For each source, son the gas
source t|pe factor value and fas nicmtian
potential factor vain* and nnjWpljr Ate (on
by the gas cantaJeanent factor vela*. Select
the-Ugliest pioded calculated'tor the aouices
evaluated and assign it at the*)** potential to
release vatee for the rite. Enter Hrf* value in
Table 6-1.

ni 9* Particuhtc potential to rebate.
Evaluate parttcnlate potential to release for

tboae KMices ttet contain pntiodale
hazardoo* «ub*tuMx»— that is. Awe
hazankms mbauncea with a vapor pressure
less than or eojMl to WT» tdrr.

Evaluate partfcalate potential to release Cor
eack source bas«d om ferae (actor*:
paniculate cootcfaneat paitfcdate source
type, a^pwtfcalate nitration potartiaL
Calm**** A* pMttcntate potential to itlease
nhieas atnstrated ta Table 6-«. Combfa*
aomces with steflar ebarae»eris«e8 Into a

. •b t̂e SOUK* ta cvahwUnf the partteolate
potenfial to rslseis factors.

•.LT2.I fbrtfcatottconfB/hnKfnt. Assi«a
each source a value from Table 6-« far
particabte containment Use Ibe lowest value
from Table e-« that applies to fee source.

6.L1T2 Particulate source typt. Assign »
vake for partfcatete source type to each
sooree in tae sasM smmer as specified tor

Plarticalote migration potential
Ba*edoDlbesitek>catian.aasifnaTaJDe
from Fifure B-4 far paiticohrie migration
potential. Assign this same vibe to each
source at tkc site-

TABLE 6-8.—PARTICULATE POTENTIAL TO RELEASE EVALUATION

1
»
a
A.

f.

^
6

•Enter a Source
» Enter PanlcuM
« Enter Parfatt
•« Enter Pgrfcuto

&SSS2

SW^S

Some type*

Itaatlii sal seen ^••afjawmCUacaaV I*WI

iTaUs6-4.
* Factor Vakistroras
e Factor vsJuakoM a
oianfal Factor Vatae 1

Psiliidete

vakie-

A

scaon 6.1.22.1.
•ction 6.1222.
*orosac*onfr1ii3.

PeHiasaialype
tacurvakw' -

B

VabrtSetectHgnest

Parftatfata

Mdorvslue*

c

FartaaaieSoiraeV«

IB+Q

•

me)

Pari'LiJato souro»: value.

A (8*0

TABLE 6-8.—PARTKULATE CONTAINMENT FACTOR VALUES

r.6 .̂c ,̂̂ ^^

v' •contamnaM soi covar > 3 feet
• Source suunsnlisiy vaastatsd »*h »Ms or no «q
• 'mil II ijlalj,i iiimilelsij njlli mucli surjoasJ rot
- Soiime uttttanlialj de»oa f -̂ oiHitrmr

itoWsyoow.Mbriqi*h ; ^_ ,
^•rtrMO»yoo.̂ ii.»Kap.KJfafr

"•••1***

Uncunlaminitod soi COKST 2 Ifootand j3 tost
» Souoe naaviy* BjKMiit «»Mi isainbslf no exposed sot

— Co^^t<a*fpi>"i*ftlam«n9»T"ioiif»'t*
Cover sol tjrpe not nMCtant to oes ngralion*

• Source sutumiiial) venrtaMd wKh Has eapoead
• O*»«f

UncontaniRalBd soi covar < 1 fool.
• Source nsaviy vcgetaM w*ew«rta»y no expo
• rnh«

• Ml containsrf contain only Iquids
• AScontaitwrsinttct. seated, end tcta»rprolec»8d
• »B cnmannrc Mart *<yi Mfbitf . ,
. nthtt

w imfcnjT.

toff aOt CQa'M Mi t|pa rajiitMl to o** Haijr*j|ion*

nod ml md covfr soi tvpt n attaint tr> gn rngrastroff"*

^±r!
10
0
7
0

0
3
7

3
7
7
10

7
to

•7

0
0
3
10

R.UNG CODE CSCO-SB-M
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FIGURE 6-2.—PARDCUIATE MIGRATION
POTENTIAL FACTOR VALUES—CONCLUDED

Location

Human hands
Mto.1

KahukJi.Ma»__

Uho*, KauaL.

Pacafctvandt

Koror Island
K<*aiaWaWand-
U*iro,Ua
Pago Pago. Ant
Ponape Want-

on Ma

Tn*. Can** M
WakeWand-

Alaska
And*
JViment.

Elartar
EMhal-
e«tt**.

SSI

Take*

American Virgin Islands

SLJohrc—
St. Thomas

Puerto Rfco

Fajn

babeta
Por>».
SanJuan.

•SET"

0
t7
17
17
tl
17

6
t7 '
0
«
0
0
0
o
17
0

17
0
17
17
17
.17.
17
6
17
17
11
0
11
0
17
17
11
11
6
17
0
0

17
It
11

6
6
11
6
11
17
11

Tor site locations not on Figure 8-Z. and for
site locations near the boundary points on
Figan- 6-2. assign a value a* follows. First
calculate a Thomthwaite P-E index using the
following equation:

12
•PE=

i-l

wnere:
PE=Thomthwaite P-E index.
P,=Mean monthly precipitation for month i.

•n inches.
I

axndiiy temperature for month i,
in degree* FartrenheJt for any month.
having a mean monthly temperature less
than 22.4 T.ttse 28.4 T.

Based on the calculated Thonthwaite P-E
rndext attign a«ource particalate migration
potential vame to the site from Table 6-ia .
Assign this same vahte to each source at the
site.

TABLE 6-10.—PARTICULATE MIGRATION
POTENTIAL VALUES

ThornvwaMo f*-E Index

11
17

. 6.1.Z.2.4 Calculation of poitictilate
potential to release vaJne. Determine (be
paniculate potential to release value for each
source a* illustrated in Table 6-8. For each
source, son its* particalate source type factor
value and paniculate migration potential
factor value and multiply this mm by its
particnlate containment factor value. Select
the nicest product calculated for (be sources
evaluated and assign it as the particttlate
potential to release value for die site. Enter
the value in Table 6-1.

6.1.ZJ Calculation of potential to release
factor value for the site. Select the higher of
the gas potential to release value assigned in
section 6.12.14 and the particalate potennal
to release value assJgned in section 6.12JL4.
Assign the vatae selected as the site potential
to release factor value. Enter this value in
Table 8-1.

«.1J Calculation of likelihood of release
factor category ralue. If an observed -release
is established, assign the observed release
factor-value of SSO as the HkeKhood of release
factor category valoe. Otherwise, assign Ibe
site potential to release factor valoe a> the
likelihood of release factor category value.
Enter the value in Table 6-1.

<L2 Waste characteristics. Evaluate the
waste characteristics fector category based
on two factors: toxicity/inobilitvand •
hazardous watte quantity. Evaluate only

hazardous substances available to
migrate from the •oarces at the site to the
atmosphere. Such hazardous- substances
include:

criteti*
a!

release to the

laobstances
assoctetad wfth a aource that has a gas-
containment factor value greater than 0 (see
section 1Z2.123. and 6.1 ilij.

• All particnlatebaiardous substances
associated with a source that has a
particuUte containment factor value greater
than O (see section Hi 2-ZJ. and. 8.1̂ 2.1).

&2.1 Toxitity/'mobftty. For each
hazardous substance, assign a toxiciry factor
value, a mobility factor value.'and a
combined toxitity/mobility factor value as
specified below. Select the toxitity/mobUity
factor value for the air migration pathway as
specified in section &2.1.3.

5731 Toxicity. Assign a toxicity factor
value to each hazardous substance as
specified in section 2.4.1.1.

f ?ir Mobility. Assign a mobility factor
value-to each hazardous substance as.
follows:

• Gaseous hazardous substance.
-Assign a mobility factor vahie of 1 to

that meets the criteria for an observed
releasf to the almusiihne. •

-Assign a mobifity factor vain* from
Table- 6-11. baaed on vapor pressare.
to each gaseous hazardous substance
that does not meet the criteria for an
observed release.

* Particulate hazardous substance.
-Assign a mobility factor value of <X02 to

each particulale hazardous substance
that meets the criteria for an observed
release to the atmosphere.

-Assjgn.a mobility factor value from
Figure 8-3, based on the rite's location,
to each partiouate hazardous
substance that does not meet the
criteria for an observed release.
(Assign' all such particalate hazardous
substances this same value.)

-For site locations not on Figure (-3 and
for aite locations near die boundary
points on Figure 6-3. assign a mobility
factor value to each parhculete
hazardous substance that does not
.meet the. criteria for an observed
release as follows:

-Calculate a value M:
M=a0182fUJ/rpE]1)
where:
U=Mean average annual wind

speed (meters per second).
PE=Thorathwaile P-E index from

section 8.122,3.
-Based on flu vame M, assign a

mobility factor vame from Table 6-
12 to each particalate hazardous
substance.

• Gaseous and paniculate hazardous
substances.

-For a hazardous substance potentially
present in both gaseous and
particalate forms, select the higher of
the factor value* for gas mobility and
paniculate mobility for that substance
and assign that value as the mobility
factor value for the hazardous
substance.

&2.1.3 Calculation oftaxicfty/raobility
factor-value. Assign each hazardous
.substance a toxiaty/mobility factor value
from Table 6-13. based on the values
assigned to the hazardous substance for the
toxicity and mobility factors. Use the
hazardous substance with the highest
toxicity/mobUiry factor vahielo asstgr .<
value to the toxicity/mobility factor for the
air migration-path way. Enter this value in
Table fl-1.
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.0002

* Do not round to nearest Inwgcr.
FIGURE 6-3

PARTICULATE MOBILITY FACTOR VALUES*



* Do not round 1* nHfoil Intogtr.
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Kami Hawai

Puwtoffco

.0002

.wee

Do not round to nearest integer.

FIGURE &3
PART1CULATE MOBILITY FACTOR VALUES'

(CONTINUED)
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TABLE ft-12.—PHRICUUTE MMUTY
FNCIOTVMJJCSFACTO* VM.I ,s—CONCLUDED

TACLE »-ia—TOOOOTY/UCWUTY FACTOH VMUES •

2
•••X

X
M
•2

X
•X

1
•X

•wafcrtffct

tMMbfKtto

*!»
llMdl

^KttoLevdl

-VfttLndli itoberMd

Itote

toLnriK

rlndl

lobe
aod

•
•tthxte

Ibc t»je» porwUtwa kxatni
beyoad aoy Uml I dttatce

Lnd • bate, to be abject to Levd
• <
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-Do not fnctade any tu|et jtopoiationa*
subject to polailtal contaniBatton.

TABLE 6-14.—HEALTH-BASED
BENCHMARKS FOR HAZARDOUS
SUBSTANCES M An

• ConcentratioB connpomfint to National
Ambient Ak Quality Standard (NAAQSL

EnuttMB SlHMtfBS nkTRKUBuovs AirPor1

tat*Bt»(NBSHAP*L
• Saeajtog riaiMtillM far

SpODBHLf to fcBl COBOHbHIOB tBSjt COfW-
r Mi for

distance «6 «yogr residence or itgdarly
occdpwo ooQQBBf of *V£f«^ •SBcsswea front

16.
ia

vetae fronTabte S-36 to the nearest
iodnridoil Jactor.

Enter the value assigned in Table 6-1.

TABLE 6-16L—NEAREST INDIVIDUAL.
FACTOR VALUES

coaceotratian*. Mnteprjr dm «on by ia
Asffei tht product a* the Tata* far ttn»
factor; Bate this vate iatable 6-i.

m»< ^frr^JTi I fTiiifnr^TT San the
number of people aafafeet to Level B
concentration*. Da Ml
iliiiitj nirtiilMi

rate for fttOactoc. Enter Itewfae in Trffc
6-1.

6L&2JI ftlttififrf c
tW MMlM*«f

TABLE &-15.—A* MKRATWN PATHWAY
DISTANCE WEIGHTS

• Ofettra does not w*.

6A2 ApufaCNMt IB CV^MfiBf the
popriatioft factor, coont residents, students.
ud worictn reguUrfy present within tfat
iMyi ̂ Jitim.'g InnU. Do not cooDt tnnsifint
popwAltoBv soch •• costonms end ttwdcrs

a distance-
weisjitodpcpBlattca value far that distance
catecjofy boaiTabk 9-V. ptote that the
jiUaut* welihted populatioo value* in Table
6-17 incorporate the distance weights from
Table 6-15. Do mat m&fb the -vabesium
Table 647 by thewdislasce weojoto.)

factor

ta«*Lim»tii)g Ksidtnttal popoUtidfi. wfcen
the cstimtt Is bisod on the mnfacr of

.bribe

(PI) a* foDows:

PI— I Wt

the coon^ fa wttch the residence-is located,

the population factor bated on due* factoec
1 ii*flBifiifia!iifiiiii LavM H

where:
W.-DU d population In

6J4
neantt infividoi factor a vabe at feflows:

* ff QDt €f aunmidcBCtf o
occnpiad boildingi or areas it Mbfcct to
Lcvd I co

Tabte 6-irnw distance categotr L

• If not bat if one or raorei residences or
regularly occupied buhfinp or area* if
subject to Level U concentrations, assign a
value of 45.

• If none of tbercsidences and regularly
occupied buildings and areas is subject to
Level I or Level ff concentrations, assign a
value to this factor based on the shortest

Evabate the population subject to Ltrd I
concentFattonf (see aectton 6JI M specified
ia section «A2A the popntartionaabject to

f^^od tht popabnaa Mbfect to potential

Far tfa« •!» niiil i <iiila«iliiali»ii

If PI is law teal, do not rownd tt to the
« tf n i* 1 or sMte. mmd to the

^ Eater flnsvatoe mtaMeB-l-

speaacd in aacttoa «&ZA. Far the Level I and
Level n cooceaHaUon* xccton. «ae the
population estimate, not popntatioa taages. m
evatuatiat bo«k {acsoM.

GsfedbtibD of population factor
value. SOB fte fcetor •vataes far Le»el I
oonoeBtatknn. Level n concentrations, and
potenSat contamination. Do not round das
sum to the Mans* integer. Assign this sum as
the ooptOatton tack* walue. Enter this value'
in Table W-

number of people subject to Level I

TABLE 6-17.—OTSTANCE-WBGHTEO POPULATION VALUES FOR POTEKTUU. CONTAMINATION FACTOR FOR AIR PATHWAY •

Distance cawgoiy (rnk.)

On asourop
Gnaterttano»K
GnaWftMKtott
GraatBfOanKtDl
fiiifl.r H»i 1>n >

C'llll'fta»?tP?,
GraaMr«iw3«94

•RDundMenunoirotpK

0

o
O
0
O
0
0
0

Vf

1«o
to

4
1

0.2
0.06

0.02
tx009
0X105

resent VM

11 to
30

17
4

OS
OJ3
OJ09
0.04
0.02

ttinaol

31 to
100

S3
13
3

0.9
03

• 01
OJ07

stancec

101
to

300

164
41
9
3

08
O.4
.<U

aMgonr

Kurt

301
to

1400

522
131
28

*3
1

07

bar ot pea

1.001
to

31000

1433
408
88
26
8
4
2

pkwMfcii

ajooito
rajooo

R914

1J84
282
83
27
f2
7

Oonotnx

hadbtswn

1&001
to

SftOOO

16,325
*OM
882
261
83
38
23

ndtwan

catogoiy

aofloito
100000

52.137
13434
Z815
834
266
t20
73

igncd dbtv

W0001
to

300.000

163246
40JS12
M«
2*12
833
375
229

CMMigMed

300.001 to
1.000.000

S21J60
13013*0
28.153
6442
2469
11K9
730

popHMionval

1.000.001
to

3400400

163B4SS
408.114
•8.153
26.119
8326
3.755
2285

uetonearea

6.. 3 Resources. Evaluate the resources
factor as follows:

• Assign a value of 5 if one or more of the
following resources are present within one-

half mile of a source at the site having an air
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7Jt SHei Containing Rodtooctire

In general ndktactivt substances are
hazardous substance* under CERCLA and
sboBld be considered in MRS scoring.
Releases of certain radioactive substances

em. excluded tarn the definition of

"m section 101(22) of CEBCLA. as
amended, and ihoiild not be considered in
HRSraring.

Evaluate site* eontamme radioactive

denoted witta-yes" fat Table 7-1 are
•valntftcd diffeuotiy far sites containing
radtoac substance* man far she*

substances g t
•Ktions ± through & snpplsmeBted by Ac
jufUwtfons in. tins section. Tbose nctan

td in vUt ftos* denoted with • -̂ o"
maatvriD**ddttSuta&ftnA*nnot
sndmscd in this section*

TABLE 7-1.—HRS FACTORS BTAUIATED OFFBt&nur FOR RMMONUCUDES

Y*»
Ho
No

No
No
No RoodFMqu

Yes

No
Y«

Tvotte

No
No

Food CMn
«L

Hunv) Food Ch«n PopUh-

VM
Mo.

No
No
No
No

Y**/
Yot

Vie/No
No

Y«*

Y«*»
Y«»»
No

Y«»
YM»

AIM of

YM
No

No

Mgratan Po-

Heantous WBM OUM»>_

PopuManWmnlMte.

Yes

Ye*

Y**»
Yw*
No
No

No
No

To**

Hnvdaut Male Ouwtly_

Taqet*

Ye»
No
No

No
No
No

No
No
No

No
Yes

Yes»
Ye»»

No

ve denoM b» •>»": tadow not
le •> H» rlmtinlireiuii ot Lrol f tnrt tnv*!«

r en denoted by •te.-

radioactive end other bezaxdou (abstaoce*
•pc cjfa d in mJiope 2 iBroogh 6\ except
establith en obeetved ideMe end obcenred

» rOf SltCS *i<<a*fllTim
Mi*** nOMMCOVC SJ0d Other nflSUtlOQS
suosts008S% nkS fisctots sjit cvwutM bojscd
on considerations of bom the i

sabeteaoe* ie> order to derive « notle eet of
fatilflf ynhet far eedi ptrtot cjitf yH jfift eecn
of Ae four peHnrajr*. That, ft. HRS score for
tfaew •HetieBecIt tbe conddned potenti*]
hflzeidv poeed by both the ndtoectiveejid
jjlujl i»*»*luLai— iLalamĵ

Secttaa 7 to oigented by ftctot categotj.
tiniijeT to .iffllifliii 3 thtongn 6X Pftthwji]^
specific dflfetences in evahwbon criteria are
specified eudu eech tfe^flt uteeoiy* as

>. These dtffatences apply largely
to the aoil exposure pathway and to sites
containing mixed radioactive and other
hamdovs sabstances. Afl evahutioncrttena
specified in section* 2 through 0 must be met
except where modified in section 7.

7.1 likelihood of rekate/lilcflihood of
exposure. Evaluate likelihood of ideate for
tbe three migration pathways and Eke&hood
of exposure for the soil exposure pathway as

Wben an observed release camtot be
established lor a migration pathway, evaluate
potential to release as specified fa section
7JA When ob
be estabfisbed, do not mhaie the soil
exposure pathway.

7X1 Otturedtflttat/obtared

or luilao water Ihrough direct
depositfas). or

-For flw mbce water ngntion
palliway, • soiirut area cftntihrlB*g

flooded at • time that radioactive
sobetanees were present and one or

nwlafif widi the flood waleis.
sin

establish an observed release far each
migration pathway oynVmoBstrating mat me
site has released a radioactive substance to
the pathway (or watanbed or aquifer, as
appropriate): establish observed
COfltellaUBSiPOP tOt DM SOU ttXpOSOTC fMtnWSy
as indicated beww. Base the**
demonstrations on one or more of me
following, as appropriate to the pathway
being evaluated:

• Direct observation:
-For each migration pathway, a material

that contain* one or more
radioaodides has ben seen entering
the atmosphere, surface water, or
ground water, as appropriate, or is
known to have entered ground water

m samples appropriate to the pathway (that
is* groond water* soiL air. surfiicc water,

-For radionadides mat occar naturally
and far radunadidei that are
nbiowtoBS hi the environment:

—Measured concentration (m units of
activity, far example. pQ per
kaogran (pG/ks). pO per Bter
(pOTl]. pC! per cubic meter (pQ/
mD of a given radtonnclide in the
sample are at a level that
--- Equals or exceeds a value 2

standard deviations above the
mean site-specific background
concentration for that
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r In section y, Ji except: IBM • debate of
100.notiooa. if eD ndlonncttdee enable to
be evifeatod for ecosystem mWn*oetve

At sit radioactive and

ofO.

TABUE 7-2.— Tancnv FACTOR VMUIES
FORR

otberh«t«rdoB«i

radloBudide andI fat each nomad
DettttQMef MKMBEBmVe 4TMD tf uM wWtttteWft
data tedJcato that they an combined
cbunnlQr. Anten • pwiitfiutt iMtof VWM
to*adiradionnaIlidea*(D*caedmthi*

It-Estimated net activity content
(m caries) for the source (or
anaofobaeived

8F noil
8FOX10-"

i as specified In aectton

V»Total vofame of material (m
cubic yards) in a source (or

i of observed

above
id
for

AQ-Acttvtty
therespt
coneentnttonQn

1,000
100
0

I
to me source (or ana of

p«tinrar(tiiiMt,a4aifar.orw«tanbtd.w
•Dpropriate).Mlacta)eniiioactiveMitMta]ice
oraoondlonthrthnudonMlMtnMflwt

n»NttmberofndtonacHdes
allocated to the source (or

abovt the

otlMrluiudoa>nlwtHicM.*valiut»n)0
ecaiyiitetadcilyfactarMpmteljfortlw
Mdtotcthrt tnd ottiet hiMHlnnt «Art«nciit
•nd«MlfaMtch«MiMnt*MMjr«tam
to9deHyfietDr«aliM.Tldi«nllB*n«ndltH

on it* toxicUF facto h Uiiedwldi or.

physically
Dicdlr.orc

UomMDntatfaafarMpqnaHi
UowKanmUtion)potcnnal factor nhM.
ConbiM dme factor nlnM wmeUlMl la
*actlon«ll.4.«nd«.FartiMMae99o«ira

y.bMedieitlaelionottdwtoidclty

conentmtiaM.

N-«xMT TV) I AQ
i-l

mixed t .
factor valuas to flie ranhinM'JUIe§ aj •pedfled
above end to tbe other Auatduus enbetances
as*pedfiedtaeacttons«X44JLla&d
4XUU. ff aU ndtoncBdes available to a

7AS
calcabtitehnBdaMwa^^MirtilytMtor
vahwfortitMoon«aiiiii«tadioacnva

. arahata aoaca hanrdow watte
(«, -cto 1AJJ) «fa- only *•

i of a aee a
d>faalteoo*yMemtoxkiiyfactDrvahieoflOO
fiof <B Am ndtomidldM cvott if • '

N-BMkwtodMtactMiy content
(toc»rtM)farttie»ource(or

ofobeenfed

hl«aichy(theM
wlthTtenAaiidBfariwnMdioMthre

ta iBCtlon* 2̂ C2.1*1
obearved

/ factor vame* meter than
0. Smillarly. tf aU MandtoaoMtaatdim*
tubrtiooti muaiMt to &• pdnwvy vc
aiMflgDtd tn aMosyfttm toodotty wdot wuut
of a m ajMnh •cutyrtaa tooddtjr &ctor

A).

-B).

.Radtoonclldecon.titiwit quantity ftter

lUblonacUcwasteatnaiiiqnaiitUytTter

^
concentration (to pCi/i)ior

available to be padimy art aMignad
ecomitemtaddVfactarvalneTfnterthan

7̂ S.f Sottfot JKUOtdouf wafts QUQtttfty

pranragr» Mctyi * JOUICT huvoiMp Wwttte
mmHly TaiTT tit ftMJi tflinTiT hjM*^f i
containment factor vame inaterman 0 for
mepathwaybemsevam*tod.Formesoa

to me aoorce (or ana of
| , , ̂ .- .i niM»laia»|»»||i>i>lUOmOPM OOPMninialliBill*

aDocatod to ma source (or
•naofobaetvcd

)above the

AnMeaoaForiadioincUdea.
avahjiita the aarfaca water parahftmot factor

aloeadiatMof

baaed aoMjr on halHifc; do not tndode
sorptiim to sediments to me evaluation as b
dowlor

Anten a penfctence factor value
CnaaTabIe4-tO(»actionCL2A.:La)toaadi
radkNMdide baaed onhalMife(t./t)
calcaliitedaafonowt: •

t,;,.
1+1
r v

vwaivami iftmm**j waiHBap w wmtMm mmm*t «••
-Jh—^—•̂ B-l j»jMT»laiaM»lr>ailfnm •>• mamanltn mil* ̂  AM ll>atITtTlwTni innnBiinilalllTlil. •• wMinCwllal HTIHV
thnat bsmtevaroated; Allocate hatardocs

•pMaVO tOWM (4aT •!••• VC OwMaTVld
contamhttdon) a* spedflad in •action tAZ,

7̂ 5.1.1 floo3oimcafctx>ii»<iliient
quantity (TOr A). Bvamata ndtonacHde
consntaent quantity for each aoone (or area
of observed contamination) based on the,
activity content of the redtamcUdes
allocated to the source (or ana of observed
ftf^ttmm»ilama>ifoeal aim B\Jl*«aBiM>iotnniniiiBiHBi\ •• nuiowiE

• Estimate the net activHy content (in
curies) far the some (or ana of observed

concentration*.
tame far the seam (or

vohmw for the ana of observed
contamination) based on recotds or

••For me aofl exposvn pathway* to
sstjinattegthevohaaeforanasot

•inemde mon man the first 2 feet of
depth, except tor those types of

fitted in Tier C of Table M
(section E12J). memde the enttn
depth, not tost Ihat within 2 fast of
the surface.

• Convert from caries of ndtonucHdo* to
lofneandtoacnve

portioiiofTaUe4.lOtoaieinas*i(iiinsthe
pmislence factor vahe as specified in
8ectioia4.li2.li where:

„ ^
H the ndionudida

the source (or area of
- rquantity for
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the
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UM uyy

criteria far an obaamd tilini (or oUerrtd
oantndiulta)iorltei«pborl««lllU«to

location tote In iialiiiled fa • HUM oomph f

1M for uBVU-I w'tta I
padiway. tnanLaadfii

Itf1hecaeBonMtion

Mfi
41Uand«JAS.Bflie level of

location to Itantpectfve
conooa«mtton(a). Uoe only Aow

•LA ̂ ^4^^« ft̂  ••• jj*̂ ^M« ĵlna cjuana nv an onaafwo

•__,_ _ia^ rlhe oapaMkly.CaBMMthaconotnMtaof ' MinBleorUeBgfcUtobeeTahatedfara

type* of anbotancw M opedflad in oactbm
2A& Sam tibaJndax 1 nheo for die torn types

• «nd otnlwtanc^Ddievahie.indMdnal]yar
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««ltaiiai.«^an.nta. S^^S^a.TjLaliSiJiX.Bih. MA»I«^"b«"w««i«tml«nU«aito•wraamiuowuMwaniuw spocuiMnsvcoao*UAVmfl€.fcg.3iiitoe .L...——ji.^innjittmt w• *v!••**k*n^
ljto«.diebackgtonndUvd <xaceMi^ionofone<>rmaNappUcaUe fteaaiap^tocaHim.niJaleMinani.

if ~. ^wtt^^wiu. ̂ -^H^i^n- jiBMfr «r ftom any •amnbeaub or exceed* lt> pRDoc.9a4Enosniedl»-13-eOA«Sam)

Lndl
laeatfamtf

•xceedv tta bencDmark roiiMntMitfon, bnt


